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A recently developed vegetable 

extraction provides a fullness and 

roundness comparable to the finest 
pure bourbon vanilla extract in 


Table setting by 
Tiffany, N.Y. 


A recent contribution of the Alva Flavors Laboratories. 
Not the usual vanillin-type of imitation flavor, Alvan 
achieves a full-bodied taste at an economical price for every 
vanilla flavored food. 

Test this unusual new basic flavor! Production samples at 

your request along with suggested use recommendations. 

Alvan is available in strengths comparable to 

LX, 2X, 4X, 6X, 8X, and 10X pure vanilla extracts. 


Alvan 4 fold is priced at $7.50 per gal (24 gals) 
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CONTINENTAL SCIENTISTS WHO WORK FOR YOU 


THE CHEMIST 


When packaging developments hinge on chemistry 
Continental customers get them first 


All matter is composed of elements — usually two or 
more of them in a molecule or compound. Through 
chemical science, man can isolate the elements, then 
combine, rearrange or transform them for new useful- 
ness. That is why the chemist is an indispensable man 
on the scientific team at Continental’s big new Metal 
Division Research and Development Center. 

On behalf of canners, Continental chemists formulate 
coatings and sealing compounds to protect metal-packed 
products against changes in color or flavor. They study 
relationships in the chemical and physical behavior of 
these substances, break them down into their constitu- 
ents, and determine their extractability by the product. 


Utilizing controlled temperature facilities which range 
from —40°F. to +130° F., they conduct extensive storage 
tests to determine container-product compatibility. High 
polymer chemistry is emphasized in a current project to 
develop adhesives for cemented side seam cans that will 
withstand high temperature processing, while electro- 
chemistry is being utilized to determine the corrosiveness 
of products and develop techniques to eliminate the cor- 
rosion problem. 

Few canners could maintain the elaborate and expen- 
sive equipment available to Continental chemists. But 
this equipment and the know-how that goes with it are 
always working for you as a Continental customer. 


Eastern Division: 100 E. 42nd Street, New York 17 


Canadian Division: 5595 Pare St,, Montreal, Que. 


G CONTINENTAL CAN COMPANY | 
Pacific Division: Russ Building, San Francisco 4 


Cuban Office: Apartado 1709, Havana, Cuba 
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IN THIS ISSUE-— 


THE TECHNICAL ARTICLES IN BRIEF 


Wethodology Estimating bacterial numbers 
on surface areas 


Approximation of surface areas of cut-up chicken and use 
in microbiological analysis. Harry KF. Goresline and Ray- 
mond Haugh. 


Growth of microorganisms on chicken meat is a surtace 
phenomenon, This paper describes a method relating the 
numbers of microorganisms to the surface area by deter- 
mining the surface area of chicken parts of very irregular 
dimensions using a semi-plastie wax. The wax was flowed 
on the pieces and after removal the surface area of the 
piece was determined, Each chicken part was weighed 
and the surface area of the piece plotted against the 
weight on graph paper. This was done on all parts of eut- 
up chicken of different weights se that the eurves on the 
vraphs represented the ratios of weight to surface areas 
for different weights of commercially produced cut-up 
chickens. From these curves a chart was constructed so 
that the surface area of a piece of chicken could be esti- 
mated from its known weight. This chart is used in 
making an estimation of bacterial numbers on the sur- 
face of chicken parts as related to the surface area. (See 


page 241.) 


Effect of treated water 


on acce plance 


Reconstitution of 
dehydrates 


The compatability of dehydrated army rations with chlo- 
rinated and iodine treated ground waters. Morris R. Rog- 
ers, Arthur M. Kaplan, and Elizabeth Pillion. 


In providing subsistence for the soldier under field condi- 
tions the Quartermaster Corps relies heavily on dehy- 
drated food. The compatibility of the purified (treated) 
water used in rehydration is therefore of interest. Four 
pre cooked dehydrated foods were reconstituted with 5 
sources of ground water exeeeding the maximum levels of 
mineral concentration recommended by the U, S. Public 
Health Serviee Standards for Drinking Water. These 
waters were rendered potable by the addition of iodine or 
chlorine prior to use in the reconstitution of the dehy 
drated foods. The 3 screening foods were taste-odor 
tested by a panel of 7 untrained members, The sensory 
panel, using the hedonic seale, scored both taste and odor. 
They recorded their comments on any marked differences 
in flavor and odor acceptability as well as the appearance 
of each reconstituted food. From the results, presented in 
terms of the mean hedonic seale ratings, it may be con- 
eluded that emergeney use of iodine-treated and ehlorin 
ated-ground waters of the compositions tested impart no 
serious objectionable taste or odor to the precooked dehy- 
drated foods tested; namely, hot cocoa, hot cream of onion 
soup, cold orange juice, tea (all made from powder bases). 
(See page 244.) 


Fishery products 


Grading 


The use of grade standards in the quality control of fishery 
products. M. Kh. Ambrose and M. Bender. 


Certain characteristics of fish and shellfish are unique 
among foodstuffs and necessitate extra care in sanitation 
and handling if a quality product is to be produced. Prior 
to acceptance of a plant for continuous inspection by the 
U.S.D.L, a preliminary survey is made to determine the 
adequacy of the plant to produce a quality product. The 
layout of the plant is studied with respect to expeditious 
handling of materials from the raw stage to the finished 
product. The plant itself and its furnishings and equip 
ment, as well as actual processing practices and cleaning 
operations must meet certain minimum sanitary require 
ments. Any physical deficiencies or unsanitary practices 
are to be remedied before the plant is accepted for con 
tinuons inspection, After the inspector is placed in a plant 
part of his duties are to see that sanitary conditions and 
practices are maintained. Although inspection for grade 
standards is always made on the finished product, the in 
spector is available for consultation and ean suggest qual 
ity control measures during the processing of the product. 
When a standard is developed by the U.S.D.1L., methods ot 
grading and analysis are given in detail in the standard 
and may be used by any packer for his guidance in quality 
control. Many precessors who have availed themselves ot 
the inspection service have found that, in addition to the 
advantage of the “continuous inspection” or Grade label 
on their product, the inspector working in their plant has 
been an unoflicial “trouble-shooter” helping them to raise 
the quality of their products. (See page 249.) 


Food additive 


Sodium sorbate 


Preservation of fruit products by sodium sorbate and mild 
heat. James F. Robinsen and C. H. Hills. 


A combination of sodium sorbate (0.0567) and mild heat 
(120° F. for 5 min.) greatly increased the storage life of 
fresh apple cider, peach slices, and fruit salad with no 
appreciable flavor change. In the presence of 


May Cover. Analyzing flavor is a complicated, exacting, 
but always challenging task. The cover picture fof May 
(courtesy International Minerals and Chemical Corpora 
tion, Ac’cent International) shows a group’ of flavor 
analysts in action, Noting down their reactions to sam 
ples of canned corn, Aec’cent International flavor profile 
panelists are, left to right: Dr. Robert Good, senior re 
search microbiologist; William Case, food teehnologist ; 
Mrs. Ruth Miller, docket assistant; James Ryan, re 
search chemist and panel leader, and Elizabeth Hoskins, 
research chemist. Mr. Case bends over his plate to get the 
full aroma of the corn. This is part of a shelf life study. 
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sodium sorbate, a heat treatment as mild as 100° F. for 5 
minutes destroyed more than 50° of the initial yeasts, 
molds, and bacteria and inereased the storage life to 14 
days at room temperature. At 120° F. there was a 99% 
reduction in microbial counts and the storage life was 
increased to 25 days at 70° F. Similar results were ob 
tained with the other fruit produets. (See page 251.) 


uality evaluation Effect of growing area, 
ripeness, etc, on drained 


weight of canned apricots 


Drained weight of canned apricots. B. S. Luh, S. J. 
Leonard, and E. M. Mrak. 


Various factors that may influence the drained weight and 
Brix readings of canned, unpeeled, Blenheim apricot 
halves were investigated These include growing area, 
storage time, cover syrup concentration, fill weight, and 
ripeness level. One day after canning, the drained weight 
was 84.1% of the fill weight because apricot fluid was lost 
to the cover syrup. On storage, drained weight increased 
rapidly tor the first 5 to 10 days, and then slowly until an 
equilibrium drained weight was reached. For practical 
purposes, equilibrium drained weight may be considered 
to be reached 45 to 60 days after canning. Cover syrup 
concentration appeared to affect drained weight during 
the first few weeks after canning, but had only slight effect 
on equilibrium drained weight. Fill weight and ripeness 
level were important faetors in influencing drained weight. 
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Apricot halves canned in 40° Brix syrup with a fill weight 
of 19.5 oz. for each No, 24% can at average pressure tests 
of 1.9, 1.3, and 1.0 Ibs. gave an equilibrium weight reten- 
tion of 97.1, 93.2, and 90.7%, respectiveiv. (See page 253.) 


Blanching 


Time-temperature tolerance of frozen foods. XVIII. 
Effect of blanching on color stability of frozen green 
beans. W. C. Dietrich, R. L. Olson, Marvel-Dare Nutting, 
and H, J. Neumann. 


Green beans for freezing 


Observations of commercially packed frozen green beans 
indicated variation in color quality was related to condi 
tions of blanching. Blanching at low temperatures (185 
to 195° F.) required up to 5 minutes to inactivate enzymes, 
and resulted in beans of a duller green color than blanch 
ing at a temperature near the boiling point of water, re 
quiring 2 minutes or less for enzyme inactivation. Color 
stability in subsequent storage was also less in the beans 
blanched at low temperatures. To confirm these observa 
tions, experimental lots of green beans were blanched in 
water and steam at 190, 200, and 212° F., for varied inter 
vals of time from 1 to 5 minutes. During the blanching 
operation, some ot the chlorophyll Wiis devraded to pheo 
phytin and this reaction served as a basis for color meas 
urement. For samples of equivalent enzyme inactivation, 
differences related to blanching conditions ranged from 
6% for 2 minutes at 212° F. to 17° for 4 minutes at 
190° F, The color change was toward a duller green as 
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one Source for 


What do dieters and growing young- 
sters have in common? .. . Mostly, 
their need for extra amounts of high- 
quality protein, without correspond- 
ing increases in food intake. 


Sheftenes are 90° protein, with an 
essential amino acid balance like that 
of milk, from which they are derived. 
As concentrates, they provide not 
only higher protein quality but greater 
protein yield as well... which makes 
them ideal for infant, dietary and 
geriatric preparations. 


Shettene Calcium Caseinate is a low- 
in-sodium, water-dispersible powder 
recognized as an abundant, economi- 
cal source of lysine. 


Sheftene Sodium Caseinate, soluble, 
is an ideal dietary nutritive, Also ex- 
cellent as an emulsifier for fat in 
processed meats, and as a stabilizer 
in milk-shake bases, low-calorie ice 
creams, etc. 


Free samples and data available .. . 
also technical assistance if needed. 
Write Dept. FT-59. 
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the amount of pheophytin increased. In subsequent storage 
experiments, it was found that the rate of further color 
deterioration was lower for the high-temperature—short 
time blanching conditions, (See page 258.) 


Statistical quality coutrol 
of fill, weight, ete. 


Packaging 


Use of extreme value control charts in food packaging 
operations. Mae-Goodwin Tarver and Anna May Schenck. 


To assure consistent quality of precision metal parts, 
standard types of control charts for averages and ranges 
are widely used. However, in food packaging operations 
it is frequently more desirable to control actual maximum 
and thinimum sample values rather than sample averages 
or ranges (differences between maximum and minimum 
values); for example, regulation of filling equipment to 
prevent over and under fills, setting upper and lower re- 
jection limits for an automatic weighing device, etc. This 
paper deseribes the calculation of the chart limits and dis 
cusses some of the uses of extreme value control charts, 
using control of net weight of a canned food product as 
aun example. (See page 262.) 


Flavor evaluation Coffee (brewed) 


The influence of high temperature holding upon the com- 
ponents o: coffee brew. Stanley Segall and Bernard EF. 
Proctor. 


Coffee brew was found to undergo measurable flavor de 
terioration when held at elevated temperatures for various 
lengchs of time. This deterioration was most rapid at 
higher holding temperatures for coffee brew held longer 
than one hour. Coffee brew held at elevated temperature 
for up to one hour retained its flavor best when the hold- 
ing temperature was highest (93° C.). The saturated car 
bonyl compounds content of coffee brew was found to rise 
with increasing length and temperature of holding. This 
is a possible indication of the formation of this type ot 
compound from some substance in coffee brew. The un 
saturated carbonyl compounds content of coffee brew was 
observed to decrease with increasing severity of treat 
ment. This points out the possible role played by this 
type of compound in the flavor and flavor changes, which 
ure associated with coffee brew. Caffeine and trigonelline 
were found to be stable under the most severe holding 
conditions used in these studies. It is unlikely that these 
compounds play more than a minor role in the changes in 
flavor which take place when coffee brew is subjected to 
high temperatures for extended periods of time. This 
does not imply that caffeine and trigonelline are not im 
portant contributors to the initial flavor experienced by 
the tasting of freshly prepared coffee brew. It may be 
that these compounds are modified in their astringent or 
bitter taste characteristics when present together with the 
other flavoring compounds of fresh coffee brew. As the 
more delicate flavor components undergo change, the rela- 
tively stable caffeine and trigonelline may form a larger 
proportion of the remaining flavor compounds and, there 
fore, contribute indirectly to the increase in astringent 
and bitter off-flavors which have been reported to develop. 
Chlorogenic acid is somewhat unstable in coffee brew held 


at the standard experimental conditions. This instability 
generally follows the pattern of increase with higher 
temperatures and longer holding times. For this reason, 
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it appears that chlorogenic acid may play an important 
role in the flavor changes in coffee brew. Studies on eat 
fer acid in water solution indieate that this compound 
exhibited marked instability when subjected to standard 
experimental conditions. Quinie acid was stable in water 
solutions held under standard test conditions. If this com- 
pound is indeed present in coffee brew in the free state, 
it is unlikely that it contributes in more than a minor way 
to the flavor changes which take place. (See page 266.) 


Proce SSING study Vir ld of tomato juice 


Processing conditions affecting the yield of tomato juice. 
J. C. Moyer, W. B. Robinson, J. R. Ransford, R. L. La- 
Belle, and D. B. Hand. 


The vield of juice trom commercial lots of tomatoes was 
studied on a pilot plant basis and found to vary from 29.4 
to 


and trimming which are normally bevond the control of 


Exeluding the losses suffered during washing 


plant management, the greatest variation in vield occurred 
In the extraction operation where the skins and seeds are 
separated from the juice. Of the 3 methods of extraction 
tested (revolving paddle, tapered screw, and eccentric 
drum), the paddle finisher provided the widest range in 
yields. The temperature to which the chopped tomatoes 
were preheated affected the efficieney of extraction. Tem- 
peratures in the range of 140 to 160° F. gave the highest 
vields. When tomatoes are preheated to 200° F. or higher, 
the speed of a paddle finisher must be increased to main 
tain satisfactory vields. This leads to extremely viscous 
juice production. When a paddle-type finisher is used, the 
viscosity and vield of tomato juice are proportional to 
paddle speed. (See page 270.) 


Milk, milk products 


Radiation pre reation 


Radiation preservation of milk and milk products. IX. 
Comparison of bactericidal effects of cathode rays, gamma 
rays and ultraviolet light. B. Lakuente, S. A. Goldblith, 
and B. E. Proctor. 


This investigation concerns radiation but includes the de 
termination of recognition threshold doses of mereury 
resonance radiation, a non-ionizing radiation. It was re 
ported by Albrecht, Gunning, and Parker that sueh ultra 
violet radiation caused virtual sterilization of raw whole 
milk without producing undesirable off-flavors. The 
present study was therefore extended and comparative 
data are now reported on the magnitude of off-flavors 
produced by (a) ultraviolet radiation, (b) gamma rays, 
and (¢) eathode rays. The sterilization effectiveness of 
each type of radiation was kept equal, It has been con 
cluded on the basis of this work that the intensity of off 
flavers produced by ultraviolet radiation, gamma’ rays, 
and eathode rays is the same at the radiation levels re 
quired to successfully destroy the microorganisms present 


in raw whole milk. (See page 972.) 


Food mac bine ry Potato pee lers 


Comparative evaluation of various small-capacity commer- 
cial potato peelers. (i. \. Pollak and H. R. Ignall. 


Peeling losses of portable, hatch type, commercial abrasion 


potato peelers ot approximately 15 Th. capacity were evalu 


ated, Comparisons of peeling efficiencies on the basis of 
maechine-losses alone were considered insufficient because 
such comparisons completely neglected the losses ineurred 
in hand-eyeing and finishing potatoes after machine 
peeling. Several different batch-load weights were ma- 
chine-peeled for successive time intervals in the range of 
each machine from under-peel to over-peel. Both machine 
peel losses and hand-eyeing and finishing losses were ealeu 
lated for each batch at each time interval. Mathematical 
analysis of the results revealed that the machine losses 
did not necessarily correlate with over-all losses. Graphic 
representation of machine losses, losses incurred in hand 
eveing and finishing, and the total of these losses showed 
instances where different machines produced identical ma 
chine losses at identical time rates, vet differed appreci 
ably in their hand finish and total losses. Different batch 
load weights peeled in the same machine showed additional] 
evidence of differing hand finish and total losses despite 
identical machine losses produced at identical peeling 
time-rates. Analysis of the peeling and their 
graphic representations showed that hand finishing losses 
correlated with the ability of the mechanical peeler in 
following the natural potato contour in its peeling action. 
Determinations of the efficiency of mechanical abrasion 
peelers were simplified by comparisons and analysis of the 
peeling performances and peeling efficiencies as indieated 
in the graphic representations of the total peel losses from 


all causes, (See page 27 


Flavor evaluation Meat 


Evaluation of flavors in meat by the use of aqueous ex- 
tracts. R. A. MeLean and A. M. Gaddis. 


ia project involving the produc tion of flavor in cured ham, 
by microorganisms able to grow in curing brines, de 
manded a taste panel selected for a high degree of sensi 
tivity to eured ham flavors. A group of SO tasters con 
sisting of both office and laboratory personnel was 
screened in selection of the panel. Aqueous extracts of 
Smithfield-type cured shoulders and of mild rapidly cured 
hams were used as two extremes in significant flavors. 
Panel members were selected for their ability to properly 
rank 4 samples in which the amount of extract from the 
stronger flavored ham was 0-33-67-1006,. Cold water ex 
tracts of meat were brought to equal and palatable salt 
concentrations by dilution and boiled to make them safe 
and appetizing as bouillon. The meat extracts were served 
in test tubes at the desks of emplovees who acted as 
panelists. Twenty-six of the SO original tasters were able 
to correctly rank the mixtures two times out of three when 
tried on 3 different lots of material pre pared On SUCCESSIVE 
dates at intervals of one to 2 weeks. The panel thus se 
lected has been used in the evaluation of results in flavor 
experiments and has shown, in these, sensitivity to a re 
lated but different flavor than that used in selection of the 
tasters. Satistactoryv agreement has been obtained by com 
parisons using this method of evaluating aqueous extracts 
and conventional taste panel procedures on comparabl> 


solid, cooked meat. s: ples rh result indicates that 


water extracts of cured ham contain the « ntial flavors. 
This technique is reported as practical and successful 
means of evaluating flavor in cured ham. The method is 
particularly useful in evaluating results of experiments 


with small amounts of meat page 286.) 
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The Flavor of Food Technology - 


I, IS A DISTINCT HONOR to be in- 
vited to speak to the Chicago food technology group 
on this occasion when they are touring the new ad- 
ministrative center of the International Minerals and 
Chemical Corporation, and especially the new Food 
and Flavor Laboratories of the Research Division. 
Although | have been away 
from contact 
with food technology ac 
tivities for almost five 
vears, | have had a strong, 
continuing interest the 
subject, enriched by what 
might be referred 
evelical overtones, ”’ 
that I mean that when 
first became actively as- 
sociated with food affairs 
in the early 1940’s, espe- 
cially with pectin, fats and 
oils, fruit acids, and food 
flavors, and then with the 
early greatly intensified 
war effort on dehydration, | was perhaps at the height 
of my interest evcle. In fact, it was during this period 
of frenzy in foods that T managed to get elected as 
chairman of the California section of the Institute 
of Food Technologists even before | was a fully 
approved member of the national organization! Lam 


L. B. Howard 


sure the rules are more rigorously enforced today. 

When | was called to Washington in 1945, for an 
administrative assignment, my e¢yele of interests in 
food technology contracted, not by choice but because 
I became involved in several aspects of the industrial 
utilization of non-food agricultural commodities. 
Nevertheless, in’ Washington, [ gained at least a 
Viearious aequaintance with most of the food tech- 
nology work of the United States Department of 
Agriculture, Thus, | maintained a wide interest: in 
food research, extending from that of the fruit and 
vegetable lohoratory in Pullman, Washington, to the 
citrus laboratory in Winter Haven, Florida. The 
panorama of food research and technology in America 
impressed me deeply then—and it does even more 
today. On balance, we have been enormously sucecess- 
ful in progressing the science of food. 

When opportunity came in 1948 to go to the Univer- 
sity of I}linois to assist in the development of a new 
Department of Food Technology, it seemed like a real 
chance to get back to a closer contact with food re- 
search. Every region has its prized resources, but 
Illinois and the great Midwest have somehow ex- 
ploited their agricultural resources to the full—with 
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great farms, great packing plants, canneries, and 
mills, and now, in this very locality, great food re- 
search centers. 

After some six years with the Food Technology De- 
partment | was moved into my present assignment, 
away from immediate contact with food technology. 
Nevertheless, my interest has been maintained through 
the work and growth of our department, under the 
leadership of Doctor R. T. Milner, and supported by 
his several associates. Perhaps it was again this same 
yearning to draw near to food technology that per 
suaded me, against my better judgment, to accept the 
invitation your chairman extended me to speak to 
night. Whatever the motivation, [ am very happy to 
be here, and I feel the cycle has expanded again and 
brought me into contact with a vigorous, highly effec 
tive Section of the Institute of Food Technologists. 
And it was in an IFT Section, vou will recall, where 
| got my start in the eyele. 

These magnificent, new facilities are at once thrill 
ing and satisfying to me, as | am sure they are to all 
of you. [| congratulate the International Minerals and 
Chemical Corporation for the foresight and accom 
plishment in the creation of these wonderful, new 
administrative and laboratory facilities. [ am confi 
dent they will contribute much to the future growth 
and development in many areas, especially in those 
related to food, including its production, processing, 
and utilization. | am certain that Cliff Evers and his 
associates are justifiably proud of their new space and 
equipment, and will take full advantage of these 
facilities. This Center has a flavor, a very appealing 
favor—which cues me into my topie. 


International Minerals & Chemical Corporation’s headquar- 
ters and research center are set in this campus-like scene in 
Skokie, Ill. Five-story administration building in center has 
heliport on top. Three-story operations building is at lower 
left. The research center is the one-story building at far right. 


GENESIS OF FLAVOR NOT A SIMPLE STORY 


1 am not sure at what stage of man’s evolution 
flavor first became important. Certainly it was a long, 
long time ago. It is not hard to visualize a Neander 
thal housewife saying to her husband, ‘‘1 wish vou 
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would go out and bring down another mammoth. Last 
year’s is getting over on the gamey side!’” No doubt, 
in the early days of man, his sense of flavor and his 
development of a discriminating taste were important 
protective devices against eating Poisonous foods. In 
his selection of fruits, nuts, and berries, assuredly he 
have been guided bw an intuitive ilislike for 
plants that contained bitter and poisonous alkaloids, 
or avoided the consumption of animals that had been 
killed so long as to have become putrefied, 

We know, of course, that the sense of taste or flavor 
is not infallible in) protecting us against poisonous 
foods, for it is reported that some of the most delecta- 
ble varieties of mushrooms harbor in their savory 
tissues some of the most potent glucosidal poisons. Of 
Course, the reverse can be observed us, for example, 
in the case of olives—a fruit which by most standards 
of acceptance is wholly inedible as picked off the tree. 
Fortunately, man has discovered the methods of 
processing that convert olives to a delicacy food. 

It is probable that flavor, from an aesthetic stand- 
point, Was important to man well back into ancient 
historical time. When food was plentiful, he un- 
dloubtedly selected from among those fruits, nuts, and 
berries, the varieties that tasted best. Perhaps this 
sense of aesthetic discrimination even had a part in 
the beginning of the practice of agriculture, which we 
may think of as the purposeful rearing of plants and 
animals. Man began the practice of agriculture more 
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than 5,000 years ago, and it seems reasonable to expect 
that one of the reasons he did this was because he pre- 
ferred wheat, other cereals, beans of various kinds, 
and available edible animals, to the dried grass, tree 
bark, and other such unsavory items that were avail- 
able to him during the winter months. Ancient civili- 
zations in India and China are known to have em- 
ploved spices and aromaties of various kinds to en- 
hance the flavor of their food. 


SPICE 


Later the wide use of spices was a dominant factor 
in world trade, being very much in demand in the 
Middle Ages, probably for at least two reasons: First, 
because they satisfied a demand for variety in food 
flavors, providing new and improved flavor sensations. 
And second, as a means of concealing undesirable 
Hlavors that developed in their regular food as a re- 
sult of spoilage. No doubt some of these spices also 
had a mild preservative effect. The lack of refrigera- 
tion or other satisfactory preservative means un- 
doubtedly stimulated the use of spices in most of the 
warmer regions of the world. 

And although our consumption of spices, on a per 
capita basis, has diminished somewhat and is less ex- 
tensive than in India, their use is still extremely wide- 
spread. [am not sure whether the English adopted 
the heavily spiced curries during their oceupaney of 
India, or whether they introduced them to the In- 
dians. In any event, | know that as recent as a year 
ago, When | was in India, I found that the practice of 
using curries and other very heavily spiced foods still 
prevailed. One of the interesting items frequently 
used to top off a meal is called Pan. It is made in a 
variety of ways, but consists principally of a large 
green leaf, upon which is spread some hydrated lime, 
ground betel nut, some mint, and perhaps half a dozen 
other aromatic spices. Finally, the leaf is folded over 
and fastened with a clove. At special dinners the leaf 
is enclosed with silver foil. As | have said, this is the 
final piece at the end of a heavy meal, which is sup- 
posed to facilitate digestion ancl give the consumer a 
feeling of pleasant satisfaction. To an American | 
beheve the greatest satisfaction is attained when he 
has succeeded in chewing up this whole piece and 
swallowing it. It does give one a feeling of achieve- 
ment, but not one which he would care oft to repeat. 

Certain spices were used as a medium of exchange 
in the early Christian era, and in facet it is said that 
Alerie the First, one of the early German conquerors, 
demanded pepper as the price for raising the siege of 
Rome in 408, 

It was at a later period that the Turks and Mongols. 
during their invasions, broke the trade routes from the 
har East so the Europeans who had become great 
consumers of spices sought new trade routes, either 
across Africa or around it. It was such a search for 
a new access route to the spices that really motivated 
Columbus’ abortive effort to reach the East Indies. 
Although he did not sueceed in finding the source of 
spices that he sought, it: is likely that some of his fol- 
lowers could have developed a lively trade in chili 
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peppers, had not plundering of the central Americans | 
for their gold appeared more lucrative. 


FLAVOR ANALYSIS—THE SEARCH FOR A SYSTEM 


Man is well endowed with the senses that make 
flavorful food significant to him. One might develop 
some philosophical discussion as to whether or not 
favor exists in the absence of perceptive senses in the 
fongue and nose and their integrating and translating 
counterparts in the brain. This, however, | suspect 
would be like the old debate whether sound exists 
without an ear. At least in the case of sound, we know 
that an orderly sequence of vibrations accompanies 
what we call sound. In the case of color we also know 
that there is a wide spectrum of electromagnetic 
frequencies that is assoc¢iatel with that kind of 
pereeption, 

However, in the instance of flavor our understand- 
ing is certainly much less well developed. Whether 
the stimuli that produce the sensation are physical or 
chemical, or of what exact nature, is still an enigma. 
Fortunately, we have a few clues: For example, that 
of the relationship of pH to the intensity of the sour 
taste. In the case of the sensation of sweetness, it 
seems to be more complicated, for the structural 
groupings of sugar are quite remote from compounds 
like saccharin and sucaryl, which produce even greater 
intensities of sweetness. And, of course, the sensation 
of bitterness is utterly confusing, being present in a 
wide variety of chemical structures and influencing, 
in a few seleeted instances, individuals quite dif- 
ferently. As you know, there are a few compounds 
which taste extremely bitter to certain individuals 
and have no bitter taste whatever to others. 

Salt, sour, sweet and bitter. Because of its com- 
plexity and the seeming impossibility of identifying 
flavor characteristics with specific physical or chemien| 
factors, early students tried a descriptive approach. 
As early as 1592, one investigator classified taste in 
nine different ecategories—sweet, sour, sharp, pungent, 
harsh, fatty, bitter, insipid, and salty. In 1754, Lin 
naeus came up with 11 taste categories. To the earlier 
nine he added astringent, viscous, aqueous, nauseous, 
and from the earlier list dropped pungent and harsh. 
In the 19th century the pendulum swung the other 
way, and for a time it was considered that only sweet 
and bitter could be called basie tastes. Sour, sharp, 
saline. burning, and cool were attributed to sensations 
of touch, Still later, Wundt, reported to be the 
founder of the first experimental psychology labora 
tory, held to six different taste categories. These were 
salt, sour, bitter, sweet, alkaline, and metallic, but 
later two of these were dropped, leaving only the four 
basic categories now commonly accepted—salt, sour, 
sweet, and bitter. Differentiating between kinds of 
taste only partially satisfies the demands of the foo: 
technologist. He wants quantitative measures as well 
as qualitative, and so there was invented a unit of 
taste known as the ‘‘gust.’’ 

The gust. The gust is defined as that degree of sweet 
ness that is tasted in a sugar solution of one per cent 


P 


A Div 


OLAK & SCHWARZ INC. 


and Fragrances Inc. 


New York, N. Y. 


- 


SHERBE 


667 WASHINGTON ST., NEW YORK 14, N.Y. 


Offices: Chicago, Ill.; Los Angeles, Calif.; Toronto, Can.; 
Plants: Teterboro & Guttenberg, N. J.; Culver City, Calif.; 


| 


1] 


Buttes 
& | 
| 
{ 


FOOD TECHNOLOGY, MAY, 1959 


concentration. Fortunately, there appears to be a 
straight line relationship between the physical con- 
centration of sugar in solution and the subjective taste 
intensity observed. In the case of salt solutions, an 
attempt is made by the observer to measure the in- 
tensity of saltiness by comparing it with a sugar solu- 
tion that tastes as sweet as the other solution tastes 
salty. According to this system of evaluation, it is 
stated that single taste qualities of acceptable food- 
stuffs rarely exceed 50 gusts. Even combined subjec- 
tive taste intensities of acceptable foods seldom exceed 
oO gusts. On the other hand, certain selected foods 
such as lime, pickle, or lemon juice are rated in excess 
of 100 gusts, but of course they seldom are consumed 
in pure form. It seems reasonable to consider that this 
system represents only the beginning steps in develop- 
ment of a sealing procedure or flavor. 

Odor. The descriptive analysis or classification of 
odors is much more complicated than of tastes because 
of the great variety of organic substances that pro- 
duce stimuli. Apparently, animals are anatomically 
equipped for this. Over a range of animal species, the 
number of taste buds range from less than a thousand 
to as many as 48 thousand. But even such numbers as 
these seem trivial in contrast with the numbers of 
receptors that are stimulated by odors. For example, 
the rabbit has been stated to have from 80 to 100 mil- 
lion olfactory receptors, each with 6 to 12 olfactory 
hairs or filaments. This certainly seems to indicate a 
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tremendously complex system, in contrast with not 
only the sense of taste, but also with the sense of sound 
in which it is reported the ear is possessed of some 
30 thousand auditory nerve fibers. 

In the case of color, it is reported that there are but 
four psychologically pure colors red, yellow, blue, 
and green. Nevertheless, it has been found that with 
the three primary colors (red, vellow, and blue) mix- 
ing can reproduce all colors experienced by the human 
eye. | am sure that you are all acquainted with the 
Munsell color scale and its great practical value to 
food technologists. Actually, the Munsell color scale 
essentially is a scale of ‘just noticeable differences, ”’ 
and its success in the treatment of color makes the food 
technologists vearn for a Munsell diagram for taste 
and smell, 


EVALUATING FLAVOR BY SUBJECTIVE TESTS 


In spite of these apparently insurmountable ob- 
stacles, some progress has been made in the deserip- 
tive classification of odors and in a measure of their 
intensities. Perhaps the most widely used and ae- 
cepted technique at the present time is that known as 
the flavor profile procedure—an analytical descriptive 
procedure, devised at the Arthur D. Little Company 
Consulting Laboratories. 

The number of subjective tests that have been de- 
vised in attempting to evaluate flavor in various kinds 
of products is almost legion, and [| shall not go into 
any discussion of these different procedures tonight 
However, they may be categorized essentially as 
follows: 


1. The individual expert, making fairly rapid judg- 
ments, often used in making decisions concerning the 
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purchasing or processing of materials. The individual 
expert may be incredibly acute, but not necessarily 
and not very likely representative of the mass of con- 
sumers. Nevertheles, the individual expert has been 
used many years, especially in the areas of wine, tea, 
and coffee tasting. 


2. The small expert panel, usually consisting of 
from 4 to 6 individuals, selected if possible from the 
laboratory personnel. Such a panel is useful for pick- 
ing apart the flavors of products, matching a desired 
result, and determining the effects of changes in raw 
materials or of processing methods on the quality of 
the final product. Where possible, such observations 
are coordinated with physical and chemical analyses. 


3. The trained, but not expert, difference panel, 
sometimes consisting of as many as 15 or more per- 
sons. Such a panel is useful for determining the 
presence, nature, and extent of possible difference, but 
is not generally acceptable for preference testing. 


4. The untrained preference panel that may be used 
for developing preliminary indications of flavor and 
odor preference or acceptability. The conclusion ar- 
rived at by such panels usually are net accepted as 
final, but as indicative and may serve to guide further 
changes in) compounding or modifying proposed 
products. 
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Two parts per trillion. (Certainly the organs of sen- 
sation possessed in our tongues and noses are remark- 
able beyond description in their sensitivity. Any 
sense organ that can detect most odorous materials in 
quantities of a few parts per billion, and in the case of 
certain selected ones, such as ethyl-seleno-mercaptan 
which is detectable in two parts per trillion, is almost 
beyond our capacity to comprehend. It is reported 
that in ethyl alcohol, a contamination of ethyl mer- 
captan can be detected in two parts per billion and 
that customers will reject the product that contains 
10 to 20 parts per billion. In such cases, the human 
nose is much more sensitive than present analytical 
instruments. 


NEW TOOLS AND TECHNIQUES 


So the problems of flavor in food products, as well 
as in nonfood pro lucts, present a very challenging 
field for the food technologisis and those associated 
with him. Many advances have been made in the de- 
velopment of physical procedures and equipment to 
assist in these studies, and | should like to deseribe 
but a few of these that are currently being found very 
helpful in studying the flavor complex. 

One of the most complicated and expensive of these 
is the mass spectrograph, an instrument devised by 
physicists to sort atoms according to their weight. 
F. W. Aston received the Nobel Prize in Chemistry 
in 1922 for his development of this instrument. He 
used it to discover 2.2 of the 281 naturally occurring 
isotopes. Only in recent years have food technologists 
realized that this instrument not only can distinguish 
between complex molecules differing in’ weight by 
only one hydrogen atom, but can perform this feat on 
a very small amount of material—literally a smell. 
Thanks to the extensive work of petroleum chemists 
who were among the first to exploit the mass spectro 
graph, it is possible to determine both qualitatively 
and quantitatively the composition of a few micro- 
grams of liquid or gas. 


PARTITION CHROMATOGRAPHY SHCULD STEP UP 
FLAVOR RESEARCH 


Another powerful tool for separating and identi- 
fying constituents of a complex mixture available in 
only small amount is” partition chromatography. 
Again the British discoverers of this procedure, Mar- 
tin and Synge, were rewarded by the Nobel Prize in 
Chemistry in 1952. Chromatography as a method 
dates back to the Russian botanist Tswett, who pub- 
lished his method in 1903, but the development of 
partition chromatography as used with paper and 
with liquids and gases has made possible some re- 
markable advances. Microgram quantities of pure 
compounds can be rea lily separated and identified on 
filter paper with relatively cheap equipment. With 
gas-liquid chromatography it appears that the dream 
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of the food technologist may be realized and that it 
will be possible to isolate and identify the individual 
pure compounds that unite to make up the delicious 
and elusive odors we associate with food. The princi- 
ple is simple: 

A column of inert material, such as crushed fire- 
brick particles, is impregnated with an inert, non- 
volatile liquid. A carrier gas such as helium sweeps 
through this column and carries the unknown ma- 
terial in vapor form. The column with its millions 
of liquid coated particles acts almost as a distillation 
column with an equal number of plates. From the 
exit end, the helium stream emerges with first one, 
then another pure compound. The presence of any 
compound in the helium is shown by thermal con- 
ductivity and recorded as a peak on a chart. The time 
which is required for a compound to pass through the 
column is related to its composition and the height of 
the peak shown is related to its concentration. Best 
of all, the peaks are usually separated suTiciently so 
that a series of very pure compounds emerges when a 
mixture is introduce l. It is evident that a gas-liquid 
chromatography apparatus feeding into a mass spee- 
trograph offers an exceedingly powerful method of 
attack. 

In spite of these greatly improved and powerful 
tools, progress in flavor and odor identifieation will 
remain slow and laborious. The large Western Re- 
gional Laboratory (where I reached the height of my 
first cycle of interest in food technology) has worked 
for several vears on the flavor and aroma of strawber- 
ries. They have used tons of strawberries to obtain 
essences which, after further concentration, have been 
subjected gas-liquid chromatography mass 
spectrography. From this have come over 30 pure 
compounds which have been positively identified and 
many others whose identity is now being studied. 
Nevertheless, no one can vet compound a mixture 
equivalent to natural strawberries. The trained taste 
panel can still differentiate between the best synthetic 
effort and the natural product. 


THE HUMAN SENSES NOT LIKELY TO BE 
SUPERSEDED BY INSTRUMENTS 


So far we have spoken about the analysis of flavors 
and odors into their separate constituents. Actually 
we know that the synthesis and combining of different 
favors and odors is a most essential part of our enjoy- 
ment and appreciation of food. The famous French 
chefs who invented sauces were perhaps the first to 
appreciate the importance of these blends. It may be 
no coincidence that both the cooks and perfumers of 
France are masters in their respective fields. The per- 
fumer utilizes some very peculiar odors to furnish the 
base and accent the delicate overtones of his creations. 
When it comes to accent, our hosts this evening have 
furnished an outstanding example of what ** Ac’cent”’ 
means. The place of monosodium glutamate in the 
orchestra of flavors is a most important one. Time is 
lacking to even list the foods where it is an essential 
ingre lient. The food technologist is still far from 
explaining its action or finding limits for its use. 
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Here again the tongue and nose are the only guides 
we have. 

Instead of being discouraged by this, I think as 
food technologists we should rejoice. No automation 
is going to be able to replace us. As I have said before, 
our tongues and noses are sensitive, at least to some 
compounds, far beyond the limits of any machine yet 
devised. Until we can label odors with radioactive 
materials and count the scientillations of the separate 
molecules, we shall have to trust our palates. It is 
the recognition of the complexity of foods, their 
delicacy, and the care with which they must be pre- 
pared and stored that furnish the true ‘‘flavor’’ of 
food technology. 


IFT NEWS 
Awards 


Dr. Berton S. Clark Named 
Nicholas Appert Awardee for 1959 


Dr. Berton S. Clark has been selected as the 1959 
Nicholas Appert Awardee, according to an announce- 
ment by H. C. Spencer, Chairman of the IFT Awards 
Committee. The Appert Award signalizes outstand- 
ing achievements in food technology and research. Dr. 
Clark is well known in the canning, can-making, and 
allied industries for the scientific contributions he has 
made to their basic problems. He has also distin- 
guished himself indus- 
try, professional, military 
and Government affairs. 

Dr. Clark first became 
engaged in the problems of 
tin plate corrosion in 1915, 
an activity which con- 
tinued through his partici- 
pation in the tin conserva- 
tion program of 1939-1946. 
He was one of the origina- 
tors of the protective ship- 
ping container widely used 
for ocean tin plate ship- 
ments to the West Coast. 
Modern physical and 
chemical specifications for 
tin plate and certain of the 
methods used today for commercial plate evaluation 
and control can be direetly traced to the work initiated 
by Dr. Clark and his associates. This was a major 
development within his industry. A popular account 
of Dr. Clark’s contributions appeared in Fortune 
Magazine (January, 1941). 


B. S. Clark 
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ASSOCIATED WITH BOTULISM CONTROL 


In the mid-20’s, then stationed in California, Dr. 
Clark became intimately associated with public health 
agencies in the control of botulism by adequate heat 
processing. He assisted in developing the California 
State regulations for control of botulism by adequate 
heat treatment and was among the group which in 
1928 issued the first list of recommended processes for 
low-acid food susceptible to botulism. 

Over the years, above and beyond his nominal duties 
and responsibilities, Dr. Clark has constructively 
served as a member or officer of special technical com- 
mittees such as those of the National Research Council ; 
the Can Manufacturers Institute; the National Can- 
ners Association; Munitions Board; Quartermaster 
Food and Container Institute for the Armed Forces ; 
Institute of Food Technologists, and others. As a 
mark of recognition of the man and his abilities, his 
notable officerships include the Presidency of IFT 
(53-54); Chairmanship of the Board of the Qm. 
Research and Development Associates (750-51) ; and 
Chairmanship of the NRC Committee on Packaging 
( 48°54). 

In his present position, Dr. Clark designed, 
equipped and established the first laboratory spon- 
sored by the sardine canning industry. From. this 
laboratory, within the first two vears of its operation, 
has come a practical system for quality grading of 
canned sardines. This project had been a research 
objective of that industry for several decades. 


“A DISTINGUISHED DIPLOMAT IN SCIENTIFIC 
AFFAIRS” 


Dr. Clark has the respect and confidence of his col- 
leagues and friends, due both to his scientific percep- 
tion and his personal qualities. Often conservative, he 
gives opinions contrary to his own full and courteous 
consideration. Where required, he freely compromises 
on courses of action; where he is constrained to differ, 
he does so only after a complete and rational explana- 
tion of his own position. It is this general aspect of 
the man that has brought the many requests for his 
services on groups or committees confronted with con- 
tentions or competitive situation. He has been, in a 
word, a distinguished diplomat in scientifie affairs 
and, in his own right, a contributor to scientific 


progress. 


Dr. Samuel Lepkovsky Chosen 
Babcock-Hart Awardee for 1959 


Because of his outstanding contributions to nutri 
tion over the past thirty-five vears Samuel Lepkovsky 
has been named Babeock-Hart award winner for 1959. 
This Award, established by the Nutrition Foundation, 
Ine., is given to an individual whose scientifie work 
has influenced the nutritional well-being of the gen- 
eral population. As a former student of the men in 
whose names the award is made, Dr. Lepkovsky is a 
credit to their teaching and richly merits the honor 
that has come to him. 


FRIE 


Fries & Fries 


Nature Fresh 
Flavors 


U 


make good products outstanding 


Nature Fresh Flavors, formulated in Fries 
and Fries Research Laboratories, have helped 
many a good product make substantial sales gains. 

If you're planning to market a new food 
mix, beverage, ice cream flavor or other 
product where flavoring is essential to 
its sales success, why not put our 
flavoring materials to the test? 


CINCINNATI, 110 E. 7Oth St. 


CINCINNAT! 


NEW YORK, 418 E. 91st St. 
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Low Cost Water Chlorination with 
Simple and Positive Metering Pump 


Now every dairy farmer and small dairy can enjoy the many advantages 
of a reliably safe water supply with positive chlorination at the proper 
level. Costly equipment formerly necessary is now reploced with the 
new moderately priced Kienz-Meter —a diaphragm-type metering pump 
that provides accurate and precise feeding of Klenzade Liquid Sodium 
Hypochlorite into the water supply line. Assures safe drinking water 
as well as a constant supply of chlorinated wash woter for milking 
equipment. 


KLENZADE X-4 Liquid Sodium Hypochlorite 


Supplied in gallon jugs for feeding directly into Klenz-Meter, thence 
into water line. Klenz-Meter con be adjusted to feed from 1 cc per 
stroke upwards to desirable concentration. Low chlorine cost per year. 
X-4 is also ideal, in proper use dilutions, for sanitizing milking equipment. 


WRITE FOR LITERATURE 


PRODUCTS, INC. 
BELOIT, WISCONSIN 


Systematized Sanitation ALL OVER THE NATION 
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Samuel Lepkovsky, born in Poland on 12 February 
1899, has been a citizen of the United States since 
1908. He is a graduate of the University of Wisconsin 
with the degrees of B.S., in 
1920, M.S., 1923, and Ph.D. 
in nutrition, 1925. He was 
an assistant in agricultural 
chemistry from 1919 to 
1922, and instructor from 
1922 to 1925 and research 
associate, 1925-1928. 

In 1928 Dr. Lepkovsky 
became associated with Dr. 
H. M. Evans at the Univer- 
sity of California, at a time 
when there was a very ac- 
tive research program in 
nutrition under the general 
direction of Dr. Evans. 
Rising through the ranks, 
he was made a full pro- 
fessor at the University of California in 1945. 


Samuel Lepkovsky 


Dr. Lepkovsky’s interests have centered around nu- 
trition from the start. His first publication, jointly 
with E. B. Hart and C. G. Humphrey, appeared in the 
Journal of Biological Chemistry in 1920. He is joint 
author with Dr. Hart of seven additional papers in 
the field of nutrition, and with other associates at the 
University of Wisconsin of seven additional pioneer- 
ing papers concerned chiefly with the growth factors 
in nutrition. He has a bibliography in excess of 100 
titles, each paper, without exception, dealing with 
some aspect of nutrition. In his early vears at the Uni- 
versity of California his research centered around the 
B vitamin complex and the nutritional significance of 
lipoids. He is a joint author with Evans of a series of 
some seven or eight papers on the sparing action of 
fats on Vitamin B, and of a number of papers con- 
cerned with the nutritional significance of certa n un- 
saturated fatty acids. 


PIONEER IN RIBOFLAVIN RESEARCH 


He was a pioneer in research on riboflavin. He 
processed several hundred thousand gallons of milk to 
isolate and crystallize a considerable quantity of this 
vitamin. In the early 40’s Dr. Lepkovsky became in- 
terested in research with the factor which later proved 
to be pyridoxine (Bg). He isolated, crystallized and 
identified this vitamin concurrent with, but  inde- 
pendent of, the discoveries by Merck biochemists. In 
connection with his research with the purified factor, 
Dr. Lepkovsky observed a green pigment in the urine 
of deficient animals. This he was able to identify as 
xanthurenic acid, and through these observations 
male a noteworthy contribution to establishing Bg as 
a required growth factor. 

During World War II Dr. Lepkovsky was called 
to the Office of the Quartermaster General in Wash- 
ington where he devoted his time to the development 
of nutritionally sound acceptable rations for the 
armed services. He made significant contributions 


through counsel and advice in the development of 
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Formula for perfect flavor! There are two ways to improve the quality and 
consistency of the flavors you use. Choose from Kohnstamm’s unique collection 
of assorted flavors. Or have Kohnstamm researchers create a new flavor designed 
specifically for your needs. Call today and learn which way is best for you. 


KOHNSTAMM & COMPANY, INC. 
Established 1851 
161 Avenue of the Americas, New York 13 / 11-13 E. Illinois St., Chicago 11 / 2632 E. 54 St., Huntington Pk., Calif. 
Branches in other principal cities of the U.S.A. and throughout the world 
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Words, words, words—abourt vitamin A. Anyone wanting to 
bone up on the subject would soon find himself plowing 
through this monument to the verbal vigor of our own staff 
since the carly thirties, when we began our vitamin A research. 

But you needn't bother boning up. All you need do to assure 
trouble-free vitamin A fortification of your product is to send a 
few of your own words to us via telephone, or in a note. We 
do practically all the rest. For information and prices on 
Myvax” Vitamin A Acetate or Palmitate, and on Myvax Dry 
Vitamin A Palmitate, write Distillation Products Industries, 
Rochester 3, N. Y. Sales offices: New York and Chicago ¢ W. M. 
Gillies, Inc., West Coast ¢ Charles Albert Smith Limited, 
Montreal and Toronto 


leaders in research and 


| production of vitamin A 


Distillation Products Industries 
iso division of Eastman Kodak Company 
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improved quality in meats, fruits, and vegetables. His 
contributions to the nutritional adequacy of survival 
(absolute minimum) rations are especially note- 
worthy. 

Ile was much concerned with the development of 
very significant information about the browning re- 
action which results from storage deterioration of a 
number of dried fruits and vegetables. As a result of 
this reaction there is not only a flavor change, which 
frequently results in a lowered acceptability of the 
food, but a real decrease in nutritional value and 
actually a depression of appetite. 

His more recent nutritional interests are partially 
illustrated in two review articles under his authorship 
in Advances in Food Research. These are ‘‘Physio- 
logical Basis of Voluntary Food Intake (Appetite?) ”’ 
and *‘Stress Nutrition.’’ 


NOTABLE PUBLIC SERVICE 


Dr. Lepkovsky has not restricted his public service 
to his adopted country. He has been an advisor to the 
Government of Israel on more than one occasion. Ie 
served as Agricultural Officer, FAO, United Nations, 
in 1952 and as a Nutritionist in 1958. 

As a man he is modest and unassuming. He is un- 
selfish to an extreme degree. He will lend a helping 
hand, either actually or through advice and counsel 
to anyone who seeks his help. 


Potato Flakes Win IFT's First 
Food Technology Industrial 
Achievement Award 


The IFT will hail a completely new dehydrated 
mashed-potato product—potato flakes—at its Annual 
Convention in Philadelphia, on May 18. The Eastern 
Utilization Research and Development Division of the 
USDA’s Agricultural Research Service will be recog- 
nized for its development of potato flakes by becoming 
the first recipient of the IFT’s Food Technology In- 
dustrial Achievement Award. It is appropriate that 
the honor should be bestowed in Philadelphia, the 
location of the Eastern Division, where potato flakes 
originated and were first made on a pilot-plant scale 
less than five years ago. 


THE INVENTORS 


The potato-flake process was invented by two chemi- 
cal engineers, James Cording, Jr., and Miles J. Wil- 
lard, Jr., and the development was carried out under 
the direction of Roderick K. Eskew, Chief of the 
Eastern Division’s Engineering and Development 
Laboratory. Plaques will be presented to the men re- 
sponsible for the achievement in ceremonies at Phila- 
delphia’s Bellevue-Stratford Hotel, as part of the 
convention proceedings. 

First made commercially only a little more than a 
year ago, potato flakes have achieved a phenomenal 
success. Total production this season in the 7 U. 8. 
plants where flakes are now being made should 
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Stir this distilled monoglyceride into 
cottonseed oil 


heat to about 75°C; cool 


and the oil becomes a stiff solid. 


It takes only a small percentage of mono- 
glyceride made from a saturated fat to 
stiffen any liquid triglyceride. The crystal- 
line matrix holds the oil with practically 
no leaking, and the stiffened product 
stores well 

You can achieve this effect only if the 
monoglyceride you use is exceptionally 
pure. We make such monoglycerides by 
molecular distillation in carload lots 
Myverol® Distilled Monoglycerides is the 
name. Would you like to know more? 
Write Distillation Products Industries, 
Rochester 3, N. Y. Sales offices: New York 
and Chicago e W. M. Gillies, Inc., West 
Coast @ Charles Albert Smith Limited, 
Montreal and Toronto 


distillers of monoglycerides 
made from natural fats and oils ; D 


Also... vitamins A and E 


Distillation Products Industries is « division of Eastman Kodak Company 
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Dr. Roderick K. Eskew (left) and Dr. P. A. Wells, EURDD 
director (center), discussing the end product of the process 
with James Cording, Jr. (right). Mr. Miles J. Willard, Jr., also 
included in the citation, was unable to be present when this 
photograph was taken. 


reach 25 million pounds. Nationwide distribution to 
the retail and institutional trade is rapidly being 
approached, 

The development has meant a great deal to agricul- 
ture, for it has provided potato growers with a new 
and profitable food outlet for their crops. And the 
benefit is not limited to those areas of the country 
where high-solids varieties are grown. The process is 
adaptable to potatoes of many varieties from many 


vrowing areas. 
THE PROCESS 


The flake process is simple. It consists essentially of 
drying freshly mashed potatoes on a drum dryer such 
as is used in potato-flour plants. In about 20 seconds, 
the potatoes come from the dryer in the form of a 
parchment-like sheet containing 444 to 6 per cent 
moisture, An attachment on the dryer cuts the sheet 
into flakes of the desired size for packaging. 

An essential feature of the process is that the pota- 
toes are precooked in water and cooled before they are 
steam-cooked and riced for application to the drum 
dryer. These preliminary steps improve the texture 
of the mash and of the final product when it is con- 
verted back into mashed potatoes. They are also the 
steps that make it possible to produce flakes from 
many varieties of lower-solids potatoes. The principle 
of precooking and cooling discovered in the course of 
this development is not only applicable to flakes, but 
is important to the entire potato-processing industry 
as a means of controlling the physical properties of 
potato products. 


International Award for 1959 To Be 
Conferred On Canadian Scientist 


Dr. Ross A. Chapman of the Food and Drug Diree- 
torate, Department of National Health and Welfare, 
Ottawa, Canada, has been chosen to receive the 1959 
International Award. The International Award was 
established by the Australian Regional Sections for 
distinguished service in promoting the international 
exchange of ideas in the field of food technology. The 
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Award, consisting of an engraved silver salver, com- 
memorates the Awardee’s contribution to better inter- 
national understanding through science. 

Dr. Chapman has been instrumental in major de- 
gree in furthering the international exchange of 
ideas in the food field, both through his work in the 
Canadian Food and Drug Directorate and as Scientist 
(food additives) in the United Nations’ World Health 
Organization at Geneva from 1954 to 1957. In this 
latter capacity he was responsible for organizing the 
collection and dissemination of data on food additives, 
advising member nations on this subject, coordinating 
and fostering food additives research, and promoting 
a greater degree of uniformity in legislation relevant 
to additives. 


Dr. Emil Mrak Named Chancellor 
of University of California at Davis 


Dr. Emil M. Mrak, one of the nation’s outstanding 
food scientists, head of the University of California’s 
Department of Food Technology at Davis and Berke- 
ley, and IFT president in 1957-1958, has been name: 
chancellor-elect of the 
Davis campus. He succeeds 
Chancellor Stanley B. 
Freeborn who retires July 
1. 

A native of San Fran- 
cisco, Dr. Mrak received 
his B.S., M.S., and Ph.D. 
degrees from the Univer- 
sity of California. During 
World War II he played 
an active part in a scien 
tific effort to bring military 
subsistence items to the 
point where they could 
withstand the rigors of 
military handling in ex- 

E. M. Mrak treme climates. He con- 

tinued that work after the 

war as head of the Committee on Food Research of the 
Quartermaster Corps. 

Now a member of the food protection committee of 
the National Research Couneil of the National Acad- 
emy of Sciences, he has also served on committees of 
the National Research Council, Office of Naval Re- 
search, and U.S. Public Health Service. 

Dr. Mrak has lectured to Swiss food technologists 
and studied the status of food technology in Brazil 
and made recommendations for its improvement. His 
early research dealt with the food value of prunes. 
He has since made extensive studies of corrosive ac- 
tion of fruits on metal containers; on sun drying and 
other means of food preservation; on retention of 
vitamins in processed foods; on relation of maturity 
of fruit to processed quality ; and on the role of addi- 
tives in food processing. He has taken a special in- 
terest in the ecology of yeasts and particularly those 
associated with foods, and the effects of various 
processing techniques on this activity. 
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PROBLEM 


Sunkist technical advisers...over 400 different citrus 
products for industry...can help you solve it! 


SUNKIST KNOW-HOW produces the 
finest citrus products to be had. That 
same know-how — the backlog of 
more than 60 years experience—and 
those citrus products—over 400 of 
them—can help solve your food 
processing problem. 

Every course on the American menu 
has profited from Sunkist research or 


Exchange products. We've made a 
good condensed soup glorious by add- 
ing a few ounces of Exchange Lemon 
Juice to 100 gallons of it. We have 
stopped pies from ‘“‘bleeding’’ by 
using Exchange Low Methoxy!] Pectin 
in the filling. 

And between soup and dessert, 
Sunkist devised enough manufactur- 


EXCHANGE BRAND CITRUS PRODUCTS widely used by leading food 


processors include: Lemon Juice.. 


.Orange Juice...Orange Oil... 


Lemon Oil... Frozen Orange Puree... Frozen Lemon Puree... 
Preserver’s Pectin... Low Methoxyl Pectin. 


PRODUCTS SALES DEPARTMENT ¢ 


ing processes for the benefit of the 
American food processor to get Sun- 
kist 118 separate U.S. patents! 
Sunkist technical experts will be 
glad to work with you —in your own 
plant —or for you—in their own citrus 
research department. Write—or, if 
it’s urgent, telephone —and a Sunkist 


man will call on you. 


Sunkist Growers 


ONTARIO, CALIF, 
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REGIONAL NEWS 


MARYLAND 
WASHINGTON, D. C. 


At a joint dinner meeting of the Maryland and 
Washington Sections, held in Mareh at the Agricul- 
tural Research Center, Beltsville, Maryland, 100 
members and guests heard an address by Dr. Aksel 
G. Olsen, President of the Institute of Food Tech- 
nologists. After bringing the local sections up to 
date on national affairs of the Institute of Food Tech- 
nologists, he presented an excellent talk on ‘‘ Indus- 
trial Research and Research Planning.’’? Dr. Olsen 
pointed out, that the justification of an investment in 
commercial food research was the anticipation of a 
profit from such research. He stated that the modern 
consumer of foods is looking for 1—palatability ; 2 
convenience ; 3—economy; 4—nutrition. A formula 
that he considers to be satisfactory for commercial 
food research is P-O-D-C-C (Planning, Organization, 
Directing, Check Listing, and Control). 

Stimulated by Dr. Olsen’s remarks, the members 
and guests present had many questions for Dr. Olsen 
and a lively discussion followed. 


MICHAEL’S 
INSTANT VANILLA 
CRYSTALS 


with the full flavor and aroma of the 
vanilla beans from which 
they are made! 


Michael's Instant Vanilla Crystals are 
free-flowing and instantly soluble. 


Michael's Instant Vanilla Crystals are 
made with a sugar base, are completely 
stable, and will retain their flavor and 
aroma for long periods under all con- 
ditions. 


Michael's Instant Vanilla Crystals are 
made by a low temperature process, 
with no loss of true vanilla aroma. Also 
available with added vanillin. 


DAVID MICHAEL & CO., INC. 
3743-63 D Street - Philadelphia 24, Pa. 
Suite 2204 + 203 N. Wabash Ave., Chicago 1, lil. 


David Michael & Co. (Canada) Ltd. 


47 Advance Road, Toronto 18 


MEXICO 


At a recent meeting of the Mexico section of the 
Institute of Food Technologists, Ray B. Wakefield, 
president-elect of the International IFT, spoke on the 
future horizons of the food industry. 

The meeting was held at the very modern factory 
of Industrias Carreneedo, 8S. A. The generous hostess 
served a nutritious buffet supper to the more than S80 
members and visitors in attendance. The supper was 
preceded by a guided tour of the various departments 
of the plant by the owners and employees of Indus- 
trias Carrencedo, 

President of the Institute of Food Technologists, 
regional section No. 26 of Mexico, is Amaury Carba 
jal. Among those in attendance at the February meet- 
ing were former-president of the IFT, Walter E. 
MeAllister, Miss Emma _ Balboa, secretary; Juan 
Schwarz, Phil MeGuire, general manager of Carnation 
de Mexico; John Burrows, general manager of Hela- 
dos Holanda; Dr. Ricardo Millares, former president, 
Marcial Ibarra, and numerous others. 


MOHAWK VALLEY 


A record crowd attended the Tuesday evening, 
March 17 meeting of the Mohawk Valley Section, 
bulging the walls of the rather small Old Schoolhouse 
Restaurant at St. Johnsville, N. Y. Several guests 
from the expanding laboratories of Salada-Sherriff 
Horsey (formerly Junket) were in attendance. 

The speaker of the evening was Dr. T. A. White 
who is Technical Director for foods at National Starch 
Products, Ine. He spoke to us about ‘‘Corn Starch 
The New and the Old.”’ 


BRITISH COLUMBIA 


A most enjoyable and informative evening was 
spent by the thirty members who came to the Agricul- 
tural Engineering Building at The University of 
British Columbia on Monday, March 9 to hear Mr. 
Ray B. Wakefield, President-Elect of IFT and Di- 
rector of Research and Quality Control, Gerber 
Products Co. 

Mr. Wakefield spoke on ‘‘Quality Control, a Man 
agement Philosophy.’’ He illustrated his main points 
with practical examples, and in so doing aroused the 
interest of the audience in a most satisfying manner, 
with a question period that continued for over an 
hour. Mr. W. Blankenback, B. C. Sugar Refinery, 
thanked the speaker on behalf of the group, and 
pointed out that one of the reasons for the intense 
interest in this topic is that many of our Quality Con- 
trol programs are still in the pioneering stage. Hence 
the members found Mr. Wakefield’s remarks particu- 
larly pertinent to their own problems. 

The following officers for the coming year were 
elected: Chairman, H. 8. Murdy, Continental Can 
Co.; Vice-Chairman, R. S. Bolton, Department of 
Fisheries; Treasurer, M. H. Goodman, Pacifie Coast 
Packers ; Secretary, Miss M. Poolton, Home Economies 
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Department, U. B. C.; Couneillor, Dr. D. H. Me- 
Gregor, Summerland Experimental Station. Because 
the councillor has a three year term, Dr. MeGregor has 
two vears to serve. 

Chairman Charles Bullen adjourned the meeting at 
9:45 p.m. for coffee and doughnuts and informal dis- 
cussion continued till 10:30 p.m. 


AUSTRALIA N. 


By way of review of recent meetings, we record the 
following : 

November meeting. On Thursday 20th November, 
some 58 members and visitors assembled at CSIRO, 
Homebush to take part in a Symposium on Rice. The 
meeting, as always got off to a very good start, thanks 
to Mrs. Hooper and her aides. The technical pro- 
gramme was most enthusiastically received, and this 
was entirely due to the stimulating papers presented, 
which covered most aspects of the rice picture. 

W.S. Beale gave us a most interesting insight into 
the tremendous project at Humpty Doo, with ali its 
problems. Two members of the CSIRO Research team 
followed with an outline of some technieal problems 
encountered in the preparation and use of rice in 
canned foods. E. W. Hicks dealt with the drying of 
rice and D. J. Casimir with its use as an ingredient in 
speciality produets, 

The programme was rounded off by a film, courtesy 
of the Australian Rice Board. The attendance was 
easily a record for a Technical meeting, and reflects 
credit on the Programme Committee and also perhaps 
on the increased enthusiasm, lately in evidence, among 
members. 

Xmas barbecue. In the late hours of Saturday after- 
noon, December 13th—50 bodies—men, women and 
children, of the IFT forded the George’s River, and 
descended upon the David Estate for the Annual 
Xmas Barbecue. That all were sharp in both appetite 
and thirst was evidenced by the rapidity with which 
steaks and trimmings disappeared. It is rumored, 
too, that for the first time on reeord demand exceeded 
supply for a certain amber liquid that both refreshes 
and cheers. However, an express delivery from a local 
establishment arrived in time to save the day. 

February excursion. On February 5, 6, 7th the 
Hunter Valley Excursion was laid on, a most enjoy- 
able event. Highlights of the exeursion included ar- 
rival at Maitland, a visit to the mechanized coal mine 
at Mt. Sugarloaf, inspection of the Hexham Factory 
of the Hunter Valley Co-op, a trip through the Bal- 
wood Vineyards and Winery, a tour of the Muswell- 
brook plant of the Hunter Valley Co-op—and, prior 
to the return trip to Sydney, lunch at Glenbawn Dam. 
Peter Crocker of Albright and Wilson was in charge 
of arrangements for this interesting and informative 
trip. 


CHICAGO 


The W. F. & John Barnés Company at Roekford, 
Illinois served as host to the Chieago Section IFT for 


AT LAST! 


Fast and Accurate 
Fine Particle Measurement 


is Practical for... 


FOODS OF ALL KINDS 


Flours Contaminants Baby Foods 
Cocoa Mix Ingredients Soups 
Sugar Emulsions Spices 
Salt Catsup Yeast, etc. 


Milk (wet or dry) Mustard 


Particle Content and Size Distribution 
from 0.5 to 500 microns via the 


Coulter Counter 


In the Coulter principle, a dilute suspension of particles 
in electrolyte is drawn through a small aperture through 
which an electric current is also passed. In passing, each 
particle changes the resistance in the aperture propor- 
tionally to its displacement volume. The resultant series 
of “particle-pulses” is electronically amplified, scaled 


and counted. 
BETTER CONTROL FOR: 


FLAVOR HOMOGENEITY 
TEXTURE KEEPING QUALITY 


SORRY — there weren‘t any booths left at the 
Philadelphia show —in the Philadelphia area, 
call Dave McDonald at Tilden 5-1895. 


COULTER INDUSTRIAL SALES CO. 
P. O. BOX 22 
ELMHURST. ILLINOIS 
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Receiving plaque in recognition of winning Gerber award 
for outstanding scholarship in Food Technology course is Ken- 
neth Lebermann (left), of Rock Island, IIll., a student at the 
University of Illinois. The award was presented at the Chicago 
Section dinner Fei-:ruary 9 by Ray B. Wakefield (center), di- 
rector of research and quality control of Gerber Products Com- 
pany, Fremont, Michigan, and president-elect of the Institute 
of Food Technologists. Ac’cent Division of International Min- 
erals and Chemical Corp. was the host. At right is Dr. Reid T. 
Milner, head of the food technology department at University 
of Illinois. The award, one of six given annually in the United 
States and Canada, carries a $1,000 scholarship. 


our March meeting. There was a general tour through 
company facilities with demonstrations and diseus- 


sions (1) at the Midwest Irradiation Center with a 
short talk and inspection of the Arco Linear Acceler- 
ator, (2) at the Electrical Controls Division on con- 
trol systems applicable to the food industry, and (3) 
at the Food and Container Assembly area of a new 
automatic case packer for glass, and a short talk on 
other Barnes activities in the food and container field. 

W. EF. & John Barnes Company has been actively en- 
gaged in engineering and manufacturing equipment 
since 1872. Their present business consists of develop- 
ing, designing and building specialized mechanical, 
hydraulic, and electrical equipment of all sorts. They 
do not sell items; rather, they sell creative service, de- 
sign and build equipment. Of special interest to the 
food industry are their activities in the areas of spe- 
cial handling and conveying equipment, special elec- 
trical controls and complete production facilities de- 
velopment, including aseptic canning units and ean 
handling systems 

Dinner, preceded by a cocktail hour, was served at 
the Faust Hotel in Rockford. An excellent exposition 
of the interests and activities of the Barnes Co., with 
special reference to its irradiation facility, was given 
by representatives of the Company. 


WASHINGTON, D. C. 


The vear 1958 was a charter vear for the Washing- 
ton Section of the Institute of Food Technologists. 
The first meeting in January was devoted to the de- 
velopment of program and policy, adoption of by- 
laws, and election of officers. Officers for the vear 
1958 were : 
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Chairman, Dr. Charles H. Mahoney of the National 
Canners Association; Vice Chairman, Mr. William J. 
Hoover of the Corn Industries Research Foundation ; 
Secretary, Mrs. Elsie H. Dawson of the United States 
Department of Agriculture; Treasurer, Dr. Robert C. 
Wiley of the University of Maryland; Councilor, Dr. 
Frank L. Gunderson, Consultant in Food Technology. 

Considerable interest in the formation of a Wash- 
ington Section of the Institute of Food Technologists 
was shown by the good attendance at the Section meet- 
ings in February and March. Therefore, application 
for a charter was made on March 24, 1958 with a char- 
ter membership of 119 persons. The charter was pre- 
sented to the Washington Section at the Eighteenth 
Annual Meeting of the Institute of Food Technolo- 
gists on May 25, 1958 at the Palmer House in Chicago, 
Illinois. The charter for the Washington Section with 
the names of the 119 charter members was framed for 
display. By the end of the first year of its existence 
the Washington Section had 144 members, and expects 
to grow to be an important and useful organization in 
our National Capital, Washington, D. C. 


A resumé of our first year’s program follows: 

January 8, 1958—Adoption of By-Laws; Election of Offi 
cers; and Development of Program and Policy. 

February 21, 1958—‘‘The Food Protection Committee.’’ 

A. Its purpose and function, operation and program, results 
and significance to the food industry. The Panel: Dr. Frank L. 
Gunderson, consultant, Washington, D. C. and Councilor of the 
Washington Section. Dr. David B. Hand, Head, Department 
of Food Science and Technology, Cornell University and Vice 
Chairman of the Food Protection Committee. Dr. Emil M. 
Mrak, Chairman, Department of Food Technology, University 
of California and President of the Institute of Food Technolo 
gists. 

B. The Institute of Food Technologists in 1957-58. Dr. 
Emil M. Mrak. 

C. Procedure for Obtaining a Charter for a Regional 
Section. Colonel Charles S. Lawrence, Executive Secretary of 
the Institute of Food Technologists. 


Mareh 27, 1958—Panel Subject: ‘*The Enzyme Catalyzed 
Browning Reaction, Its Mode of Action and Examples of the 
Reaction in the Food Industry. Speakers: Dr. H. W. Seige! 
man, well-known biochemist of the U. S. Department of Agri 
culture, presented a diseussion of the basie properties of the 
enzyme and the nature of the substrate involved in the reaction. 
Dr. L. E. Scott of the University of Maryland presented exam 
ples of the browning reaction and its control in certain food 
produets. 


May 15, 1958—Program: ‘‘ Animal Produets Research at 
Beltsville.’’ Round table presentation of the organizations and 
programs coneerned with research on animal products in the 
U.S. Department of Agriculture. Speakers: Dr. Richard Hiner, 
Dr. Ruth MeLean, Dr. Adam M. Gaddis, Mr. Clifton E. Swift, 
and Dr. William L. Sulzbacher who was chairman of the round 
table. A social hour with refreshments followed the technical 
program. 


June 19, 1958—Program: ‘‘ Observations on Food Research 
und Problems in Europe—Possibilities of U.S.D.A. Utilization 
Research in Europe.’’ Speaker: Dr. G. E. Hilbert, Assistant 
Administrator, Utilization Researeh and Development, Agricul 
tural Research Service, U. S. Department of Agriculture. 


September 29, 1958—Program: ‘‘ Principles and Techniques 
of Color Measurement.’’ Speakers: Professor Amihud A. 
Kk\ramer, Department of Horticulture, University of Maryland, 
and Mr. John N. Yeatman, Quality Evaluation Section, Biologi 
eal Sciences Branch, Marketing Research Division, Agricultura! 
Marketing Service, U. S. Department of Agriculture. 
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Food processors who demand uniformity in ingredients know... 


Morton ‘999’ salt is one ingredient 
that never varies in quality 


Food processors, canners and packers everywhere are using Please send me more information about Morton ‘999’ Salt 
Morton ‘999’ because it is one ingredient you can always 
depend on for unvarying high quality. In fact, the constant 
quality of ‘999’ Salt has become the standard of the food 
industry. With Morton ‘999’ Salt, you insure a cleaner, more Company 
uniform flavor in processed foods. 
Morton ‘999’ is an economical premium-grade salt entirely Address - a 
free from bitter calcium and magnesium compounds that Zone___ State 


can distort flavor and downgrade product. Morton ‘999’ is 


always 99.9% clean, pure sodium chloride, exceptionally 
low in the trace metals copper and iron. 
‘999’ is available everywhere — accept no substitute 


Morton ‘999’ is the highest purity salt commercially available 4 
everywhere in the United States. ‘999’ quality never varies 73 - 
from shipment to shipment, whether you buy it in bulk for . 


direct salting, or in tablets made to your own specifica- INDUSTRIAL DIVISION 
tions—either straight or blended with other flavoring agents. 
Dept. FT-559, 110 No. Wacker [ 


Send for complete information today! ef 
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@ The ready solubility of new Sorbistat-K (potassium sor- 
bate, Pfizer) affords you new ease in the protection of a 
wide variety of foods from mold and yeast spoilage. You 
can prepare up to 40% solutions of Sorbistat-K in water 
without difficulty. 

Both Sorbistat-K and Sorbistat (the acid form) are effec- 
tive growth inhibitors for many yeasts and molds which 
cause spoilage in cheese and cheese products, pickles, fish, 


prepared gelatin fruit salads, potato salads, chocolate 
syrups, pies, cake, and fruit cake. 

It is important to note that Sorbistat-K selectively in- 
hibits molds and yeasts, without interfering with normal 
microbiological curing of cheeses. 

Test the ease of use and effective protection of new 
Sorbistat-K for yourself. Send for a free sample and tech- 
nical information—just clip and mail the coupon below. 


Chas. Pfizer & Co., Inc., Chemical Sales Division 
630 Flushing Avenue, Brooklyn 6, N.Y. 


Branch Offices: Clifton, N. J.; Chicago, III.; San Francisco, Calif.; Vernon, Calif.; 


Please send me free sample of new SORBISTAT-K along with 


technical information. 


FT 


Atlanta, Ga.; Dallas, Tex. 


TITLE 


COMPANY 


ADDRESS 


CITY STATE 


48 
dissolves fast in water 
4 
4 
Quality Ingredients for the Food Tidustry 
? 


October 350, 1958—Program: ‘* Time-Temperature Tolerance 
ot Frozen Foods,’’ and ‘*Industry Views on a Frozen Food 
Code for Handling and Sanitation.’’ A report on the team re 
search project which won a U.S.D.A. Distinguished Service 
Award in 1958, by Mr. William F. Talburt, Fruit and Vegetable 
Laboratory, Western Utilization Research and Development 
Division, U. S. Department of Agriculture. Dr. H. P. Schmitt, 
National Association of Frozen Food Paekers, Washington, 
D.C. gave a summary report on a code sponsored by the As 
sociation of Food and Drug Officials of the United States and 
the National Association of Frozen Food Packers. 

December 4, 1958-—First Annual Dinner Meeting. Program: 
‘What the Consumer Expects in a Food Produet Today.’’ 
Speaker: Miss Edalene Stohr, Director of Home Economies, 
American Can Company, New York, New York. 


Elsie H. Dawson 


S. CALIFORNIA 


Ray Wakefield, National President-elect of the In 
stitute of Food Technologists, was the feature speaker 
at the regular meeting of the Southern California See- 
tion of this organization held on Wednesday, March 
18, 1959, at the Roger Young Auditorium in Los An- 
veles. Mr. Wakefield is Director of Research for 
Gerber Products Company, spoke on the very interest- 
ing subject ‘‘Hlorizons in the Food Industry.’’ He 
displayed a keen insight into past, present and future 
trends in the processe | food industry. The effects of 
future wars, space travel, and a predicted rapid 


FUTURE MEETINGS FOR FOOD 
TECHNOLOGISTS 


Nineteenth Annual Meeting of the Institute 
of Food Technologists, Bellevue-Stratford 
Hotel, Philadelphia, Pennsylvania 

June 7-11 76th Annual Convention of the National Con 
fectioners Association, Conrad Hilton Hotel, 


May 17-21 


Chicago 


June 13 Second Inter-American Food Congress, Caril 
lon Hotel, Miami Beaeh, Florida 
June 10-12 Second International Symposium on Gas 


Chromatography, Kellogg Center, East Lan 

sing, Michigan 

Canadian Institute of Food Technology, 2nd 

National Conference, Royal York Hotel, 

Toronto 

June Lo-Sept. 4 Gordon Research Conferenees, Colby Junior 
College, New Loudon, New TLampshire 


June 


August International Refrigeration Congress, 
Copenhagen, Denmark 
August 25-28 tnd Annual Meeting of the American Die 


tetic Association, The Statler Hilton Hote 
and Shrine Convention Hall, Los Angeles, 
California 


1960 


May 15-19 Twentieth Annual Meeting of the Institute 
of Food Technologists, Fairmont Hotel and 
Masonic Temple, San Francisco, California 
1961 
May 7-11 Twenty-first Annual Meeting of the Institute 
of Food Technologists, Hotel Statler, New 
York, New York 
1962 


June 17-20 Twenty-second Annual Meeting of the Insti 
tute of Food Technologists, Amercana Hotel, 
Bal Harbor, Miami Beach, Florida 


FOOD TECHNOLOGY, 


An open invitation is extended to readers of FOOD TECHNOLOGY 
to send in to the Editorial Office, 11606 South Bell Avenue, Chicago 43, 
Illinois notices of annual or national meetings of interest to food 
technologists. 
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crease in population on the food industry were dis- 
cussed. These factors offer a challenge to food tech- 
nologists and indicate the need for technical progress 
and expansion in the food industry. Mr. Wakefield 
sugested that future developments in the food line 
could be the development of special food for older per- 
sons and the development of new and improved foods 
resulting from an increase in the standard of living of 
the American people, The talk was well received and 
was followed by an active question and answer period. 
The April meeting of the Southern California See- 
tion of IFT featured Mr. W. Ray Junk, Manager, In- 
dustrial Sales and Service Department, of California 
and Hawaiian Sugar Refining Corporation, speaking 
on the subject ‘Recent Food Research Work Spon- 
sored by the Sugar Research Foundation.’’ Mr. Junk, 
a graduate of lowa State University, is a director of 
the Sugar Research Foundation. Ie has been excep- 
tionally active in IFT affairs in the Northern Califor 
nia Section and, during World War Il, was executive 
officer of the Subsistence Section Researeh and De 
velopment branch of the Office of the Quartermaster 
General, Washineton, D.C. He discussed activities of 
the Sugar Research Foundation including the present 
status of projects in Sucrochemistry such as plastics, 
surfactants and sponsored research projects the 

Food Technology field. 
Kyle Bacon 


PROCTOR 
Continuous 
Dehydrators 


for food 


. deliver a uniformly high quality product 
. are designed to fit your process 
. require less maintenance 


Write us—let us prove we can help you 
with your drying problem. 


TYPICAL FOOD PRODUCTS 
using Proctor's Continuous Conveyor Dryers: 


gelatin, vegetables, starch, fruits, coconut, 
cocoa beans, cereals, animal foods. 


PROCTOR & SCHWARTZ, INC. 
Philadelphia 20, Pa. 
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CERTIFIED FOOD 


Tempting, eye-appeal attains its most potent sales effectiveness with 
Red Sea! Colors of unsurpassed brilliance, purity and uniformity. Let 
Warner-Jenkinson produce—and precisely re-produce—the exact colors 

"4 >; to give your products the greatest possible taste-stimulating attractiveness. 


WARNER-JENKINSON MANUFACTURING CO. 


Manufacturers of Certified Food Colors, Vanillas, Extracts, Flavors 
’ 2526 Baldwin St. . St. Louis 6, Mo. 
West Coast: 2515 Southwest Drive, Los Angeles 43, Calif. * Warehouses: Boston, Jersey City, Atlanta 
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Approximation of Surface Areas of Cut-Up 
Chicken and Use in Microbiological Analysis: 


Manuscript received May 31, 1958 


THE SANITARY qual- 
ity of poultry products is essential to good processing, 
handling, and storage. Poultry of good sanitary his- 
tory and low microbial flora keeps longer in channels 
of trade and also maintains a good appearance. Low 
bacterial counts on the surface of dressed poultry are 
an index of the care and sanitation techniques em- 
ployed. Furthermore, a low initial bacterial load 
insures longer keeping time when the product is held 
iced or in the unfrozen state. 

To determine the magnitude of bacterial contamina- 
tion on the surface of poultry, standardized techniques 
for making estimates of bacterial numbers are neces- 
sary. Such the handler, or 
researcher useful criteria with which to judge the 
of the techniques employed, 
processing equipment used, or the efficiency of sanita- 
tion practices employed. 


methods give processor, 


effectiveness he has 
Further usefulness is found 
in quality control and regulatory work where the 
efficiency of different washing techniques, potential 
shelf life of products, the efficiency of in-plant chlori- 
nation, or the use of antibiotics on the bacterial flora 
may be under study. 

The growth of bacteria on poultry meat is a surface 
phenomenon. Unless there has been a puncture, or the 
interior of the meat contaminated in some mechanical 
way, poultry meat is of extremely low bacterial count. 
However, bacteria are found on the exposed surfaces 
and will grow to enormous populations under proper 
conditions. It is therefore desirable to develop methods 
for analyzing the surface of the meat rather than the 
interior or the entire piece of meat. 

Existing methods. Whole dressed poultry presents 
large areas of intact skin and the sampling of the sur- 
face can be done by the use of swabs as described by 
Ayers ef al. (1), Gunderson et al. (2) or by Drewniak 
et al. (3). Such samplings may be made on the breast, 
back, legs, ete.; bacterial numbers of the various sur- 
On 
the other hand, when the poultry is cut up and boxed 


face areas can then be determined quite easily. 


as cut-up, ready-to-cook poultry, a new situation is 
developed. Cut-up pieces expose areas of raw meat, 
some skin, bone and cartilage, and present a very 
irregular surface area. It is difficult to use the swab 
and template methods (7, 2,.3) and relate the bacterial 
count to the surface sampled. 

To overcome this difficulty the method deseribed in 
U. S. Department of Agriculture Cireular 930 (3) 
was developed ; namely, a ‘‘shake’’ technique in which 


* Presented at the Eighteenth Annual Meeting of the Insti 
tute of Food Technologists, Chicago, May 28, 1958. 
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Harry E. Goresline and 
Raymond R. Haugh 


Quartermaster Food and Container In 
stitute for the Armed Forces 
Chicago, Illinoi 


the piece of chicken to be sampled is placed in a 
flexible film envelope, sterile water added, and the 
contents of the envelope or bag shaken. An aliquot 
of the wash water is then plated in the conventional 
manner for determining the numbers of bacteria. This 
method had many advantages—among them the wash- 
ng of the bacteria from the entire surface area of the 
piece, ease of making the sampling, the rapidity of the 
technique, and the non-destructive nature of the 
sampling. 

The major defect of this method was the difficulty 
of relating bacterial numbers to the surface area from 
which they came. Due to the extremely irregular sur- 
face, a determination of total surface area could not 
be made, and the bacterial numbers had to be reported 
per ml. of water used to wash the piece of poultry 
meat. Some uniformity was obtained by varying the 
amount of wash water according to the of the 
But related to 


some basic standard of measurement, weight, size or 


‘“size’’ 


piece. unless bacterial numbers are 


surface area, results mean little except for compara- 


tive purposes where nearly identical samples are 


taken. 
Advantages of the proposed method. ‘To 
this lack of knowledge as to the bacterial status of 


correct 


the surface area of each piece of chicken tested, the 
method presented here was developed. It was reasoned 
that if the approximate surface area of each piece of 
meat tested could be determined, then bacterial counts 


made on different pieces of chicken or at different 
locations could be compared Also, this would simplify 
the reporting of results and provide a more uni 
form method for use both in research and in plant 


operations 
After several 


areas of very irregular objects, it was decided to use 


failures at determining the surface 
a wax impression method and from this determine not 


only the surface area, but the relative change in ratio 


of weight to surface area as the weight of the birds 
inereased, A wax composed of equal parts of beeswax 
found to 


making wax impressions 


in 
Since this formulation gives 
a product that melts at 140° F 
to damage the meat 


and resin was have many advantages 


it is not hot enough 
in any Moreover, it is firm 
and yet plastic at room temperature 


way 
; it is easily bent 
with the fingers when removed from the pieces of meat. 


METHODS 


Individual chicken parts tuken 


gram 


were from the refrigerator 
and weighed to the nearest 
to the 


the 


small cord was attached 


piece in a position convenient for 


dipping the part into 


wax, The wax was heated to just above the melting point 
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and the part quickly lowered into the wax by means of the 
string. It was immediately withdrawn and held above the wax 
until a dull appearance indicated solidification of the wax. The 
dipping was repeated until a layer of wax had been built up of 
sufficient thickness to be removed from the piece without loss 
of shape. 

The waxed piece of meat was cooled in running tap water, 
and then the wax was very carefully eut through with a sharp 
knife to divide the mold into two parts along the greatest 
dimensions and on the sides of the minimum thickness. The two 
halves were gently removed and placed on a board with the 
concave side up. It was found that by making cuts from the 
edge into the deepest depressions the mold could be flattened 
out by gentle pressure with the fingers. The small cuts allowed 
the wax to flatten out without wrinkling or changing shape. 
This procedure is illustrated in Figure 1. Difficulty in obtain 
ing a good wax impression was encountered only with the two 
pieces of the back. The inside of the back is very irregular due 
to the nature of the bone structure and there are many deep 
cavities from which it was quite difficult to remove the wax 
without breaking it. However, with the chicken piece quite 
damp to prevent sticking and allowing the piece to stand at 
room temperature to increase the plasticity of the wax, the mold 
could be removed without altering the shape. 


Figure 1. Procedure used to prevent wrinkling; use of small 
cuts to permit flattening out in making wax impressions. 


Measuring. Now that the surface area of the piece of 
chicken was represented in the flattened parts of the wax mold, 
the problem became one of measuring that surface. The outline 
of the pieces of wax was so irregular that the use of a plano 
graph or other type of physical measurement proved impracti 
eable. It was finally decided to determine the surface area by 
weight. A large sheet of kraft paper was chosen for this pur 
pose. Pieces of this paper were measured and eut into 200 
sq. em, portions and carefully weighed on an analytical balance 
to determine the uniformity of weight of pieces of equal size 
from different locations in the piece of paper. The variation 
was found to be within very narrow limits. 

The pieces of wax were laid on the piece of kraft paper and 
the outline of the wax carefully traced with a pencil following 
every irregularity of the edge. The paper was then cut along 
the pencil line to produce a paper pattern of the wax mold. 
The pattern pieces of each pieee of chicken were combined and 
weighed on the analytical balance. Taking the weights of the 
previously weighed 200 sq. em. samples as the standard of 
weight per sq. em. of paper, the sq. em. area of the eut out 
pieces were caleulated. 

The above procedure was repeated for each piece of a box 
of commercial eut-up ready to eook chicken. Each box con- 
sisted of 10 pieces: 2 pieces of breast, 2 wings, 2 drumsticks, 
2 thighs, the anterior portion of the back, and the posterior 
portion of the back. These measurements were then repeated 
for duplicate boxes of commercial cut-up ready to cook chickens 
for weights between 1% pound broilers to 4% pound fowl. 
Twelve birds were used in this series. Since these were boxes 
from commercial packs, it was believed that they were repre- 


sentative of samples to be found in commercial channels. Some 
variation might be expected in the exact way in which different 
plants make the eut in producing ready cut poultry, but these 
variations should be of minor importance for the purpose of 
establishing a mean of determining surface areas. 

Regression equations for estimating the surface areas of cut 
up chicken pieces when weight in grams is known are: 

Area of breast in sq. em. 137.26 + .84 X wt. in grams 
Correlation: R = .94 
Area of wing in sq. em. 
Correlation: R= .84 
Area of back in sq. em. 94.39 + 1.11 

Correlation: R= .93 


85.86 + 1.41 X wt. in grams 


x wt. in grams 
Area of thigh and 


drumstick in sq. em. 59.69 + 90 > 
Correlation: R= .94 


wt. in grams 


Since the square of the correlation coefficient is the propor 
tion of variability in surface area accounted for by its regres 
sion on weight, this indicates that except for the wing about 
90% of the variability is accounted for. On wing, about 70% 
of the variability is accounted for. 

Confidence bands for predicted values were obtained in ace 
cordance with the method of Bennett and Franklin. Because 
of space limitations, these bands have been omitted. 


RESULTS AND DISCUSSION 


The results from the weighing of the piece of meat 
and the surface area obtained from the wax mold were 
plotted on graph paper. The weight of each piece was 
plotted against the surface area obtained from the 
wax mold. 

It can be seen from the curves in Figure 2 that 
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Figure 2. Chart for determining surface area of chicken 
parts. 
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USE OF SURFACE AREAS IN 
there is a linear relationship between the surface area 
of each type of chicken part and an increase in weight 
of the piece. The ratio of surface area to weight of 
piece from small birds to large birds fall along a 
straight line. The slope of the lines is different for 
the various parts of chicken. It can be seen that the 
range in weights for the different size of birds is much 
greater for the back than for the thigh. 

It was found that the posterior part of the back 
and the anterior part of the back could be superim- 
posed to form a single straight line. This was found 
true also of the drumstick and the thigh. Accordingly, 
the curves constructed for Figure 2, are for the back, 
-thigh. The horizontal 
axis represents the weight of the piece of chicken and 


breast, wing and drumstick 


the vertical axis represents the surface area of the 
piece. To use the chart the weight of any given piece 
is found on the horizontal axis and projected upward 
to the line corresponding to the particular piece. <A 
line is then projected from this point to the vertical 
axis to determine the corresponding surface area. 

As pointed out earlier, the bacterial population of 
fresh poultry is found almost entirely on the surface 
and, therefore, bacterial counts should be related in 
As an 
example of how Figure 2 may be used for this purpose, 
the method outlined in USDA Circular 930 (3) and 
Vethods for the 
Examination of Foods, Chanter 14 (4), may be used. 
If a cut up piece of breast is selected, it should be 


some manner to the surface area sampled. 


in Recommended Vicrobiological 


placed in a sterile plastie bag or jar and approxi- 
mately 3 times its estimated weight of sterile saline 
and added. The mouth of the con- 
tainer is then closed and the sample shaken thoroughly. 
An aliquot of the ‘‘wash’’ water is then removed and 


At 


hours at 


water measured 


plated in several dilutions for bacterial counting. 


the conclusion of the incubation period 
32° C.) the bacterial count is determined. 

After shaking the above sample for making the 
bacterial count, the piece is removed and blotted to 
remove surface moisture and weighed to the nearest 
gram. For ease in presenting this example, let us 
assume that the piece of breast weighed 200 ¢. and 
that 600 ml. of added. 
Through the use of Figure 2, it is determined that the 


sterile saline water were 
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approximate surface area of such a piece is 305 sq. em. 
The dilution of the sample was 3 parts water to 1 part 
of sample. Let us further assume that there was an 
average of 50 bacterial colonies on the plates repre- 
sentitng a dilution of 1 to 10,000. The caleulation 
would then be 
50 x 10,000 x 3 


4,918. 
305 
Thus, each sq. em. of the sample tested is determined 
to have a bacterial count of approximately 4,920. 

If the approximate surface area of the piece had 
not been available, it would have been to 
relate the bacterial count to (1) per ml. of dilution 
water, or (2) per piece of chicken, or (3) per gram 
of sample. Such counts would have been (1) 500,000 
per ml. of dilution water, (2), 1,500,000 for the piece 
7,900 per gram of sample. Since the bacteria 


necessary 


or (3 


found were washed from the surface of the chicken 
part, relating the count to the surface area is repre- 


sentative of the condition found. 


SUMMARY 


A method of determining the surface areas of. ir- 
regular pieces of cut-up chicken of different sizes has 
been presented. A chart for estimating the surface 
areas of different types of chicken parts from their 
known weights has been prepared and a method of 
relating microbiological results obtained by bacterial 
techniques to the surface of the sample from which the 
bacteria came has been demonstrated. 
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The Compatability of Dehydrated Army Rations 
With Chlorinated and lodine-Treated 


Ground-Waters 


Manuscript received September 22, 1958 


Tue impacr of radical new weapons 
on organizational, tactical, and logistical planning 
makes obsolete the existing field feeding system in 
forward combat Under new concepts, combat 
troops must be capable of maximum mobility and dis- 
persion for indefinite periods. To reduce the overall 
logistical problems involved in the feeding of highly 
mobile military forces, and to simplify the logistical 
support required to feed the soldier in combat areas, 


areas. 


a system based on pre-cooked dehydrated meals ap- 
peared to offer potential answers to emergency mili- 
tary subsistence problems. 

With these dehydrated meals, groups of soldiers can 
prepare their food simply by adding water. No heavy 
equipment trained food 
needed; only water and, in certain instances, a source 
Disposable trays and utensils 


or service personnel is 
of heat are required. 
packaged with the meals eliminate the need for wash- 
ing mess gear, reducing the need for water to only 
that needed to reconstitute the dehydrated foods and 
for individual consumption (2). 

With increased emphasis on dehydrated foods, the 
requirement for potable drinking water to be used in 
reconstituting these foods is apparent. The stated 
doctrine of the Armed Forces, as given in TM 5-295, 
**Military Water Supply and Purifieation,’’ is that 
the following rules will be used as a guide in the selee- 
tion of water (3). 

the fullest extent. 


In populated areas, use established publie systems to 


The quality of 
from surface 


next. 
better than 


*(2) Use existing wells 


these 


springs or 


water from sources is usually 


SOUTCES, 
*(3) If publie or ground water sourees are not readily avail 


able, use surface water sources such as rivers, streams, lakes or 


ponds, 

*(4) When other sources are not available, dig wells to use 
ground-water sourees. Development of new ground-water 
sources is not practical for any Army on the move, For rear 


echelon units, a ground-water souree is usually best, especially 


in areas where surface water sourees are highly contaminated 
as in China, the Philippines, India, Japan, and other parts of 
Asia. 

*(5)As a last 


found, use distillation units to purify sea water. 


resort, when no fresh-water souree ean be 


*(6) In eold climates melt snow and iee to obtain water in 


limited quantities. This practice is made necessary where other 
sources polluted or where conventional sourees cannot be 


located. 


are 


Under special conditions, where surface water is almost 
totally lacking, and means not available for developing 
ground-water sourees, rainwater catchment basins ean be im- 
provised to obtain limited amounts of water.’’ 


are 
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Although the Corps of Engineers will normally 
supply the water needs of the soldier in combat areas, 
it takes time, skill, and equipment to process water 
and have it available at all times under all conditions 
of combat mobility and dispersion. Under certain 
emergency conditions troops in the field will utilize 
whatever water is most readily available, regardless 
of the Since dehydrated food rations are 
available in either individual units as meal packets or 
us a complete ration for as many as 25 men, the soldier 
in the field may, under certain cireumstances, depend 
upon his own resources to obtain the necessary water 
required to reconstitute these emergency dehydrated 
rations. The first requirement facing the soldier is 
that of making certain that the water to be used in 
rehydrating the dehydrated food under emergency 
field conditions is free from water-borne pathogens 


source, 


such as typhoid, cholera, amoebic cysts, viruses, ete. 
For individual canteen quantities of water, this is best 
accomplished by using the standard iodine tablet as 
the disinfecting agent (7, 8). Powdered caleium 
hypochlorite is used as the source of chlorine for dis- 
infecting larger volumes of water such as contained 
in 35-gallon Lyster bags (4, 3). 

Water-disinfecting compounds, in addition to being 
efficient germicides, must be acceptable to the users 
for whom they are intended. Since troops living under 
adverse field conditions are extremely critical of any 
added 


water sterilizing compounds be free from unpalatable 


inconveniences, it is therefore desirable that 
tastes and odors when used with various types of 
waters, and impart no objectionable taste or odor to 
the reconstituted dehydrated foods used in the field. 
Since it is a daily responsibility of the Quartermas- 
ter Corps to provide food for the soldier and also to 
provide a means of purifying small quantities of 
water (up to 35 gallons) under emergeney field con- 
ditions, this study was undertaken to insure that such 
waters will have application to the reconstitution of 
dehydrated foods utilized under the simplified feed- 
ing program. The dehydrated foods employed in this 
study are representative food components from ex- 
perimental rations found to have high soldier aecepta- 
bility. The present study is limited to the com- 
patability of dehydrated foods with five chlorinated 
and iodine-treated raw waters which serve as exam- 
ples of waters of high mineral concentration that 
might be available to the soldier in times of emergency. 


| 

— 
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EXPERIMENTAL 


Materials. Three types of dehydrated foods were used for 
screening purposes in this study. They included: hot cocoa 
beverage powder, hot cream of onion soup, and cold orange 
juice powder, synthetic, Type I, with ascorbie «acid. Hot 
soluble ten product was also used in one set of tests with water 
high in iron content and «a few preliminary experiments wer 
also conducted on pre-cooked-dehydrated soup and gravy base, 
diced sweet potato, mashed white potato, snap green beans 
and ground beef. Five ground waters representative of high 
mineral concentration were received from the following sources: 
Midland, Texas (high in mineral content Elizabeth City, 
N. C. (high in iron content );+Ames, Towa (high in iron con 
tent); Washington, N. C. (high alkalinity and iron content) ; 
and Sarasota, Florida (high in sodium content). 

The standard iodine tablet used in these tests contains 19.3 
to 21.5 mg. of tetraglhyeine hydroperiodide, 82.5 to 92.3 mg. of 
sodium acid pyrophosphate and up to 6.0 mg. of tale. One 
iodine tablet when dissolved in a canteen (1 quart) of water 
yields an average of 8.0 mg. of iodine (7). Each glass tube 
contains 0.45 to 0.55 g. of caleium hypochlorite and is: suffi 
cent to disinfect one Lyster bag (30 to 35 gallons of water) at 
a concentration of 1 mg./l. chlorine (4, 4). 

Methods. Chemical analyses of all the waters used in this 
study were carried out in accordance with the procedures out 
lined in Standard Methods for the Examination of Water, 
Sewaae, and Industrial Wastes (1). For the comparison of 
tastes and odors of halogen-liberating compounds, it became 
necessary to adopt parameters or yardsticks which would reflect 
the reactions of the olfactory and taste senses. A laboratory 
taste panel consisting of 7 untrained tasters was formed to pre 
diet the relative acceptanes of dehydrated foods reeonstituted 
with chlorinated and iodine-treated raw ground waters. The 
hedonie seale (9) provided the criteria for these evaluations. 

Each member of the taste panel was given a hedonic seale 


form similar to the one shown in Table 1 and asked to employ 


TABLE 1 
Hedonic scale form used for laboratory preference tests 


Corresponding 


Taste Odor numerical 
Like extremely Like extremely " 
Like very much Like very much = 
Like moderately Like moderately 7 
Like slightly Like slightly i 
Neither like nor dislike Neither like nor dislike 5 
Dislike slightly Dislike slightly 1 


Dislike moderately Dislike moderately 
Dislike very much Dislike very much 


Distike extremely Dislike extremely 


Comment Comments 


this seale to indicate his attitude toward each sample by check 
ing at the point on the seale which best deseribed his feeling 
about the taste and odor of exch food sample. Each subjeet 
rited each of the dehydrated foods (hot cocoa beverage 
powder, hot cream of onion soup, and cold orange juice powder, 
synthetie, Type I) first reconstituted with distilled water con 
taining 0, 8, 16, and 24 mg./l. iodine and 0, 1, 5, and 10 mg./1 
chlorine. Each test was then repeated but this time the raw 
ground water under investigation was substituted for the dis 
tilled water. The hedonic ratings assigned each food by the 
panel members were tabulated and the median value obtained 
for comparative purposes. Each subject made 4 judgments at 
a sitting and no more than 2 sittings per day was asked of a 
subject. 

The raw ground-water control sample (containing no halo 
gen) before being used in each test was first filtered through a 
Seitz filter to remove any possible pathogenic organisms that 
might be present. All other raw-water samples were rendered 
potable by the addition of either iodine or chlorine prior to 
being used in the reconstitution of the dehydrated foods. Sev 
eral concentrations of both iodine and chlorine were evaluated 


Although in the majority of instances the addition of one 
iodine tablet (8 mg. iodine/l. of raw clear water) and the 
maintenance of 1 mg. of residual chlorine per liter of raw 
clear water are the recommended dosages for emergency water 
disinfeetion, higher concentrations of these halogens may be 
needed for highly colored and very cold waters. Consequently, 
concentrations of 16 and 24 mg. of iodine per liter of water 
and 5 and 10 mg. of chlorine per liter of water were also 
evaluated. 

Conditions such as the temperature, quantity of sample, and 
coneentration were all controlled, Each food was reconstituted 
in aceordance with the directions on the package of the de 
hydrated foods tested. Each member of the sensory panel was 
served 20 to 25 ml. portions of each food for evaluation. Hot 
cocoa beverage powder and hot onion soup were served at about 
176 F. mid the cold orange 


at about 5° C, (41° F 


juice powder was served 


RESULTS AND DISCUSSION 


The 1946 U.S. Public Health Service Standards for 
Drink hg Water have become the recognized vuide to 
public water-supply quality. Since it is impractical 
to control the quality of the water supply for tem 
porary, emergency use other than being certain that 
the water is free from pathogenic organisms, a ques 
What are the al 


minimum 


tion of more immediate concern is 
lowable deviations from these accepted 
standards ? 

Table 2 compares the suggested U.S. Pubhe Health 
Standards for Drinking Water with the results of the 
chemical analyses of the ground waters under con 
sideration 

In most instances the limitations on the chemical 
constituents of water are based on physiological re 
actions as well as on the imparting of undesirable 
tastes and odors to the water (1/0). Some of the more 
common constituents and conditions of natural water 
supplies include hardness, chloride, iron, sulphates, 
and total solids. Hardness in water is produced bys 
ealeium and magnesium. It is generally considered 
that hard water is not injurious to health. However, 
temporary use of waters containing Mmagnesiim in 
excess of 125 mg. |. will produce a pronounced laxa 
tive effect. Presence of chlorides in water ino excess 
of approximately 250° mg./1 
brackish taste to the water for some Persots while to 
Limitations on 


a salty or 


others 500 me. lL. are not noticeabl 
chlorides are for reasons of palatability rather than 
health. The accepted standards for drinking water 
limit the concentrations of iron and manganese to 0.5 
mg. 1. mostly of the 
appearance imparted to the water and the palatability 


because undesirable reddish 


of the water rather than health considerations. The 
concentration of sulphates in excess of the reeom 
mended 250 me. |. may be used constantly without 
adverse effects. Temporary use of water with high 
sulphate content will induce laxative effeets in some 
persons just as lhavnesluli does Total solids concen 
tration in excess of 1000 mg./l. will likewise induce a 
laxative effect. Other salts found in polluted waters 
are not generally a problem in natural waters, and 
were therefore not considered in the chemical analysis 
of the ground-water 

During emergency conditions, ground waters of 


such mineral concentration (as reported in Table 2 
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greater than is recommended by U. S. Public Health 
Standards for drinking water will have to be used 
without the benefit of any water softening treatment 
for reconstituting dehydrated foods. Tables 3 and 4 
list the average hedonic ratings assigned to 4 dehy- 
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Results of the reconstitution of the cocoa beverage 
powder as shown in Table 3 indicate that the panel 
‘ated the Midland water at the highest concentration 
(24 mg./1.) of iodine slightly below the equivalent 
amount of iodine in the distilled water, both being in 


the like moderately range. The odor rating at the 
highest coneentration of iodine showed the Midland 


drated foods reconstituted with five such itodine- 


treated and chlorinated ground waters. 


TABLE 2 


Comparison of U. S. Public Health suggested limits of mineral content for drinking water with 
mineral content found in five raw ground waters 


- _p 2 ! 
U.S. Public Health Cole Park Field Shallow wells Well no. 5 oa Sensis woth Gabe 


Magnesium 125 14 20 117 
Chloride 250 11 6.1 125 173 
Sulphate 150 10.5 143 19 
Total alkalinity * {35 160 297 t45 me 
Total solids 08 629 1724 
Precipitate formed upon the yes ne yes yes yes 
addition of lodine 

Total hardness 1400 166 OR 149 108 
Color ' 10 10 
pH no suggested limit 7.4 7.3 7.4 7.7 7.2 
Date sampled April 9, 1956 July 16, 1956 August 21, 1956 January 7, 1956 March 5, 1957 

* Not analyzed because of insufficient sample 

* Not U. S. Public Health limits, but suggested standards for good quality drinking water 10 


TABLE 3 
Average hedonic ratings for reconstituted dehydrated foods with iodine-treated ground waters 


Distilled water | Midland, Tex | Elizabeth City, N.C Ames, Iowa Washington, N.C Sarasota, Florida 
Dehydrated lodine mg./| lodine mg./! lodine mg. lodine mg./1 Iodine mg. Iodine mg. 
food tested 
Cocoa Taste 7.6 7.7 7.6)80 7.9 7.0 7.7 8.0 6.1 7.0 %7.2317.9 7.7 7.7 79 
beverage 
powder Odor 8.1 7 7.6 7.1 69) R80 RO 7.6 69 7.4 69 a0 79 79 7.9 
Orange Taste 74 64 6.7 7.5 70 6.7 3.1 6.3 5.9 70 @6 7.0 6.13197. 
juice 
synthetic 
type I Odor 7.4 7.3 7.3 %.3 76 7.3 7.3 > 6.4 7.4 £3 C2. 7 70 7 6 
of onion 
Soluble Taste 7 
tea 
product Odor 6.7 6.0 6.4 6.6 
Hedonic Seale 
extremely —Like slightly Dislike moderately 
very much —Neither like nor dislike 2-— Dislike very much 
7—-Like moderately Dislike slightly 1—- Dislike extremely 


* Not tested because of insufficient sample 


TABLE 4 
Average hedonic ratings for reconstituted dehydrated foods with chlorinated ground waters 


Sarasota, Florida 


Chlorine mg./1 


Washington, N.C 
Chlorine mg./1 


Ames, lowa 
Chlorine mg./1 


Midland, Tex 
Chlorine mg 


Elizabeth City, N.C 
Chlorine mg./1 


Distilled water 
Dehydrated Chlorine mg./1 


food tested 


1 1 5 10 1 10 1 5 10 0 1 5 10 0 1 ) 
Cocoa Taste 8.1 79 72 8.0 66 6.9 81 76 8.0 7.9/8.1 8.0 7.7 8.1 
beverage 
powder Odor 7.9 a1 7.0 70 7.9 8.0 7.9 8.1 7.4 7.7 7.9 8.1 8.0 7.9 7.9 
Orange Taste 7A 7.4 7.5 64 /)66 6.7 64 7.1 7.5 1.7 7.0 60 6.1 7.3 6.5 6.1 
juice 
synthett 
type I Odor 14.74 FS 7.6 7.7 7.3 7.5 7.5 64 6.6 OF 
Cream Taste 82 80 7.9 8.0/7.3 7.4 7.9 8.1 8.0 7.4 8.0 )7.6 6.4 7.1 64] 8.2 8.0 7.9 8.0 
of onion 
soup Odor 8.2 8.1 79 8.0 BLD 8.1 8.0 7.0 69 7.1 83 8.1 79 68.0 
Soluble Taste 5.6 47 4.7 9 5.7 4.1 4.6 8.7 
tea 
product Odor 6.0 6.0 59 50 £9 51 5.3 1.3 
Hedonic Seale 

o—-Like extremely —Like slightly Dislike moderately 

8—Like very much 5-— Neither like nor dislike 2— Dislike very much 

7— Like moderately 1 — Dislike slightly 1— Dislike extremely 


Not tested because of insufficient sample: 
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FOR BETTER FOOD PROCESSING 


Sargent’s Drying Research Laboratory offers you an 
invaluable source of wide experience and practical, 
down-to-earth knowledge. Wherever there's a drying 
process, in research or production, ou. laboratory 

staff is highly qualified to serve, advise, recommend 
and, with Sargent engineers, design the proper drying 


equipment for your particular produc a 


SARGENT’S SONS CORPORATION 


PHILADELPHIA 19 — F. E. Wasson, 519 Murdock Road 
CINCINNATI 15 — A. L. Merrifield, 730 Brooks Avenue 


CHICAGO 44 — John Low & Co , 5830 West Lake St 
DETROIT 27 — Clifford Armstrong Co 6187 Grand River Ave 
HOUSTON 17. TEX The Alpho Engineering Co., Box 1237! 
CHARLOTTE, NC W S. Anderson, Carolina Specialty Co 
ATLANTA, GA — J R Angel, Mortgage Guorantee Buildina 
TORONTO CAN Hugh Willioms & Co., 27 Wellington St. East 


10. 


EXPERIENCE 
that helps you cut costs includes 


BERRIES NUTS 
CEREALS RICE 
COCONUT TAPIOCA 
COFFEE STARCHES 
FRUITS PROTEINS 


and others, covering nearly 
every product where a drying 
process exists. 


The one best, exact, commercially 
practical method of drying your 
product. 


How to attain highest production rate 
in pounds of stock per hour per square 
foot of drying area, economically. 


Air flow data 

Required temperatures 
Required heating surface 

Dryer length and design 

Apron or roller (feeding) speed 


Exact development of drying curves 
required. 


Possible simple changes in stock prep- 
aration prior to drying, to attain maxi- 
mum quality and efficiency. 


Controls required to maintain quality 
and quantity drying in uniform, con- 
tinuous production. 
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| “just WRAP UP AND | 
plant condition and produe’ 
3. 
4. 
S. 
6. 
9. 


Do You Use 


AND 


Then You'll Want To Try the Two New D&O Products 
DOLCOSEAL ONION 


AND 


DOLCOSEAL GARLIC 


These Advantages 
FRESH OIL FLAVOR 


INSTANT SOLUBILITY 


NON-HYGROSCOPIC 


DOLCOSEAL ONION AND GARLIC are spray-dried products 
made from pure, natural oil, of a quality available only from D&O. 
Equal in flavor strength to dehydrated onion and garlic, their sta- 
bility and storage life far exceed that of the former. They are 
instantly soluble in water, yielding a crystal clear solution and non- 
hygroscopic (will not cake in storage or ball up in a slurry.) The 
flavor and aroma are that of natural onion and garlic, and are in- 
stantly available, requiring no time for leaching out. In most appli- 
cations, starting recommendations call for the use of one pound of 
DOLCOSEAL ONION or GARLIC to replace one pound of dehy- 
drated material. Write today, or contact your D&O representative 


i Essentially for You for trial quantities! 

4 

1798 

OUR 160th YEAR OF SERVICE 

< DODGE & OLCOTT, INC. 


180 Varick Street, New York 14, N.Y. 


Sales Offices in Principal Cities 


PERFUME BASES * ESSENTIAL OILS * AROMATIC CHEMICALS * FLAVOR BASES * DRY SOLUBLE SEASONINGS 
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water was just below the like slightly (6.9) range 
while the odor rating for the equivalent amount of 
iodine in the distilled water was rated like moderately 
7.9). It was noted that when the iodine tablets were 
added to the Midland water, a flocculent white pre- 
cipitate resulted, but did not oceur with distilled 
water. To check the possible cause for this reaction, 


87 mg. of sodium acid pyrophosphate (buffer used in 
the iodine tablet, alone was added to 1 liter of Mid- 
land water. The same flocculent precipitate resulted 
with the Midland water but did not occur with the 
distilled water. It was found that a precipitate would 


form with any water as a result of adding an iodine 
tablet to water containing a minimum of 25 mg./I. of 
calcium bicarbonate. However, approximately 50 
mg. |. calcium bicarbonate are essential before the 
precipitate becomes so pronounced that it may be 
cause for an individual to refuse to drink the water 
because of its cloudy appearance. The presence of this 
precipitate was readily masked when the water was 
used to reconstitute the cocoa beverage powder and 
did not appear to affect the consisteney or appearance 
of the reconstituted cocoa. 

With the reconstitution of the cocoa beverage pow 
der using chlorinated Midland water (high mineral 
water) the results in Table 4 showed that the Midland 
water was not as acceptable as the distilled water at 
any concentrations of the chlorine, but was still with 
in the like moderately category for both taste and 
odor. However, it was noted that the Midland water 
had some effect on the color and consistency of the 
reconstituted cocoa. The Midland water made a 
lighter colored cocoa (not objectionable) and caused 
some solid material to coagulate and precipitate out 
of solution after the cocoa beverage powder was re 
constituted. However, no precipitate was evident 
when the caleium hypochlorite was added to Midland 
and distilled waters alone before the addition of the 
cocoa, 

In the case of the orange juice powder, synthetic, 
Type I, at 8 mg./l. of iodine, the average rating 
placed the Midland water in both taste and odor 
slightly above the distilled water. At 16 mg./l. of 
iodine, both the distilled and the Midland waters were 
rated equally in the like slightly class for taste and 
like moderately for odor. However, as 24 mg./l. was 
reached, the ratings were reversed so that the distilled 
water Was preferred (like mode rately) over the Mid 
land water (like slightly). 

With the reconstitution of orange juice, synthetic, 
Type I, with the Midland water at all concentrations 
of the chlorine including the control (no chlorine 
the orange juice was given an average rating of like 
slightly for taste but a higher rating for odor. <As 
the chlorine concentration increased from O to 10 
mg. l. a corresponding slight decrease in odor accept 
ance was noted from an average rating of 8.8 (control 
absenee of chlorine) to 7.3 (10 mg./Il. chlorine 

Results of the sensory ratings of cream of onion 
soup indicate the soup masked the taste and odor of 
the iodine, although the cream of onion soup reconsti 
tuted with distilled water received a slightly higher 


rating than soup with the Midland water. Both the 
distilled and Midland waters used in the reconstitu- 
tion of the cream of onion soup were on the average 
rated in the like moderately category. No apparent 
differences in color, appearance or consistency were 
detected in the rehydrated samples. 

Reconstitution of orange juice, synthetic, Type I, 
with Elizabeth City water treated with 8 mg./l. of 
iodine resulted in considerably lower taste and odor 
ratings than for the comparable controls. This dilffer- 
ence Was not quite so evident at 16 and 24 mg./!. of 
iodine, probably as a result of the 8 mg./l. of iodine 
sample being tasted first by each member of the taste 
panel. As the other samples were tasted, deterioration 
iit taste perception probably developed, as has been 
shown by MacLean and Wickens (6) when several 
samples of cocoa were tested at a single session. 

Results of reeonstituting dehydrated foods with 
chlorinated Elizabeth City water (high in iron con 
tent) in general produced acceptable products with 
the exception of orange juice, synthetic, Type 1. Re- 
constitution of orange juice powder, synthetic, Type 
I, with chlorinated Elizabeth City water produces a 
drink which was given the following taste ratings: at 
1 mg./l. chlorine—like moderately; at 5 mg./l. chlo 
rine——neither like nor dislike; at 10 mg./l. chlorine 
dislike slightly. 

The Ames water was selected as a second source of 
water high in iron content to ascertain if any off 
flavor or off-color resulted from the possible formation 
of iron tannates with dehydrated soluble tea product. 
In general soluble tea product was not well received 
by the taste panel. The controls (no chlorine or 
iodine) for both the Ames water and the distilled 
water were taste rated in the neither like nor dislike 
category. The presence of iodine up to 24 me. ‘1. did 
not appear to affect the general taste rating assigned 
to this product. However, as the chlorine was in- 
‘reased from 1 to 10 mg. 1., in both the Ames water 
and distilled water, the taste rating dropped from dis 
like slightly to dislike moderately. Chlorine appeared 
to have a greater adverse effect on soluble tea pro luct 
than did iodine. These results indicate iodine-treated 
Ames water containing 6.6 mg./l. of iron has little 
effect on the taste-odor acceptability of soluble tea 
product. The addition of chlorine to the Ames water 
inder the same test conditions had some adverse effect 
on both taste and odor. The chlorinated Ames water 
was also used to reconstitute the cream of onion soup. 
Taste and odor ratings were all in the like very much 
category except at the 5 mg. |. chlorine level, when 
both the taste and odor ratings were lowered to the 
like moderately category. 

Water from Washington was found to be high in 
both alkalinity and iron content, and formed a slight 
cloudy precipitate upon the addition of an iodine 
tablet. The only foods which showed a slight decrease 
in taste or odor acceptability were the dehydrated 
foods reconstituted with chlorinated water from this 
source and included orange juice, synthetic, Type I, 
and cream of onion soup. With the orange juice, as 
the chlorine concentration increased from 1 to 10 
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mg. 1, the taste acceptability went from like slightly 
to neither like nor dislike. 

In the case of cream of onion soup, as the chlorine 
concentration went from 1 to 10 mg./L., the odor ae- 
ceptability went from like slightly to neither like nor 
dislike. 

Water high in sodium content was received from 
Narasota. The only food item where there was a slight 
decrease in taste acceptability was orange juice, syn- 
thetic, type 1, when this chlorinated water was used. 
Taste ratings from neither like nor dislike to like 
slightly were assigned this sample vs. the control 
which had an average taste rating of like moderately. 


SUMMARY AND CONCLUSION 


Four pre-cooked dehydrated foods were reconsti- 
tuted with five sources of ground water exceeding the 
maximum levels of mineral coneentration recom- 
mended by the U.S. Public Health Service Standards 
for Drinking Water. These waters were rendered 
potable by the addition of iodine or chlorine prior to 
use in the reconstitution of the dehydrated foods. 
The three screening foods were taste-odor-tested by a 
panel of seven untrained members. 


The sensory panel used the hedonic seale for scoring 
both taste and odor and recorded their comments on 
any marked differences in flavor and odor aceepta- 
bility as well as the appearance of each reconstituted 


food. Results were presented in terms of the mean 
hedonie seale ratings. 

Krom these, it may be concluded that the emer- 
geney use of iodine-treated and chlorinated ground 
waters of the compositions tested impart no serious 
objectionable taste or odor to the precooked dehy- 
drated foods tested. 

Current studies include the sensory evaluation of 
chlorinated and iodine-treated surface-type waters ob- 
tained from various U.S. sources using the same three 


screening dehydrated foods. Results of these experi- 
ments will be reported later. 


Acknowledgments 


The authors wish to express their appreciation to the follow- 
ing for their cooperation and support in furnishing the water 
samples used in this investigation: Mr. Henry E. Nunn, Water 
and Sewage Engineer, Midland, Texas; Mr. Robert W. Luther, 
Supt. of Plants, Elizabeth City, N. C.; Mr. Harris F. Seidel, 
Supt. Water and Sewage Treatment, Ames, Iowa; Mr. Bardon 
Alligood, Supt. of Plants, Washington, N. C.; Mr. E. T. Carl 
son, Supt. of Water and Sewer, Sarasota, Florida. 


LITERATURE CITED 


American Publie Health Assoe., Ine. Standard Methods 
for Examination of Water, Sewage, and Industrial 
Wastes. 10 ed., 1955. New York, N. Y. 

ANONYMOUS. Feeding systems of the future. Activities 
Report, 9, 77 (1957). Research and Development As 
sociates, Food and Container Institute, Chicago, Illinois. 

Department of the Army. Training Manual 5-295. Military 
water supply and purification, U. S. Government Print 
ing Office, Washington, D. C. (1956). 

Federal Specification O-C-114, Calcium hypochlorite and 
chlorinated lime, U. S. Government Printing Office, 
Washington, D. C. (July, 1950). 

Federal Specification O-C-289a, Chlorination kit (for treat 
ment of drinking water), U. S. Government Printing 
Oflice, Washington, D. C. (February, 1954). 

MacLean, J. A. R., AND Wickens, R. Application of in 
complete block design to the assessments of quality in 
eocoa. Nature, 168, 434 (1951). 

Military Specitication MIL-T-283C, Tablets, water-purifica- 
tion, individual, iodine, U. S. Government Printing 
Oflice, Washington, D, C. (November, 1952). 

Morris, J. C., CHane, 8S. L., Farr, G. M., ann Conant, 
G. H., Jr. Disinfection of drinking water under field 
conditions. Ind. Eng. Chem., 45, 1013 (1953). 

PeryaM, D. R., anp Pitertm, F. J. Hedonie seale method 
of measuring preferences. Food Technol., 11, 9 (1957 
S. Naval Civil Engineering Research and Evaluation 
Laboratory, Port Hueneme, California. Engineering De 
velopment Study-—-Water sources, supply and tracilities 
arid regions, Contract NOy-27481 (January, 1953) 


we 

4. 
4 

5. 

a 6 

Fe 

: 

9, 
10. 

a. 
vue 

: 


— 


Control of Fishery Products 


Manuscript received May 31, 1958 


Tu TOTAL CATCH of food fish and 
of industrial fish taken in 1957 was approximately five 
billion pounds. This catch afforded employment for 
about 150 thousand fishermen and about 100 thousand 
other people in transporting, wholesaling, and manu 
facturing. Of the total catch, about 2! billion 
pounds of food fish and shellfish was landed, of which 
almost 1!% billion pounds was sold either fresh or 
frozen. 

The ease of marketing the large quantity of food 
fish and shellfish landed depends on consumer accept 
ance, which, in turn, depends largely upon the quality 
of the product. Fish and shellfish possess characteris- 
tics that tend to make the maintenance of quality 
somewhat more difficult than is the case with other 
protein foods. The difficulties are these: 


1. Fish is a product of an uncontrollable environ- 
ment quite the opposite of the environment of 
domestie animals. 

2. The bacterial population indigenous to fish and 
shellfish is adapted to growth at lower tempera- 
tures than are the bacterial populations of warm- 
blooded animals. 

3. Processing plants often are located long dis- 
tances from the source of supply; therefore long 
preprocessing storage periods sometimes may be 
necessary. 

4. Much care is needed in fishing and processing 
procedures to avoid bacterial contamination of 
the product. 


Modern transportation and processing methods and 
the introduction of ‘‘convenience’’ items have in- 
creased consumer demand and opened new markets 
for fishery products. Producers and processors of fish 
realize that to maintain or to increase marketing 
opportunities further they must supply a product of 
consistently good quality and that, accordingly, gives 
rise to repeat demand. To aid the industry in this 
objective, the Bureau of Commercial Fisheries of the 
U. S. Department of Interior is cooperating with 
processors and producers in a program of standards 
development. 

There are five standards for grades of fishery 
products now in effect: (1) Frozen Fried Fish Sticks, 
(2) Frozen Fish Blocks, (3) Frozen Raw Breaded 
Shrimp, (4) Frozen Haddock Fillets, and (5) Frozen 
Halibut Steaks. The last two standards are newly 


* Present address: National Institutes of Health, Bethesda, 
Md. 


Use of Grade Standards in the 


Mary E. Ambrose 


Fishery Technological Laboratory, 
College Park, Maryland, 


and 
Maurice Bendera 


Bureau of Commercial Fisheries, 
Washington & 


promulgated, both became effective in| March 1959. 
Two additional standards for frozen fish are being 
prepared at the laboratories of the Bureau of Com- 
mercial Fisheries: one for cod fillets at our Boston 
laboratory and one for salmon steaks at our Seattle 
laboratory. Quality factors that may be used in de- 


veloping standards for iced raw headless shrimp and 
frozen raw headless shrimp are being studied at our 
College Park laboratory. 

Standards for Frozen Fried Fish Sticks have been 
in effect since August, 1956. At the present time, six 
processors producing over 25‘ of the total output 
have continuous inspection. Inspection service for 
frozen fish blocks and frozen raw breaded shrimp 
began on July 1, 1958. At present, ten processors of 
breaded shrimp have continuous inspection. Their 
output comprises over 70% of the total breaded 
shrimp produced. 

The three voluntary standards for grades now in 
effect were promulgated at the request of and with 
the cooperation of the processors In developing these 
standards, every effort is made to consider processing 
difficulties. The purpose of the present report is: 

1. To explain how a processor may have the grade 

standards applied to his product. 


2. To list the requirements that must be met in the 
standards. 


3. To point out the benefits derived 


HOW GRADE STANDARDS ARE APPLIED 


Use of fishery-product-grading-and-inspection serviee is en 
tirely voluntary on the part of the producer, Two general 
types of service are available. The first is inspection of a sepa 
rate lot, for whiel certificate of quality and condition is 
issued but for which grade labeling is not permitted. However, 
the processor using lot nspection may label the product with 
the statement: ‘‘ This package is one of « lot from whieh sam 
ples have been inspected by the U.S. Department of the In 
terior.’’ The second type of service continuous in-plant 
inspection and grading, which allows the processor to indicate 
on his pack ige the grad issigned to the produet 

\ processor who ints continuous inspection in his) plant 
makes application to the Bureau of Commercial Fisheries in 
Washington, D. ¢ Prior to acceptance of the plant by the 
Bureau, a preliminary survey is made to determine the potential 
ndequiane of the plant to produce a quality product. Proper 
temperatures for 1 materials and produet must be main 
tained, for example, and speed in handling at all stages of 
processing is important. The building and equipment must be 
so constructed and rranged as to provide for both prompt 
handling of food materials and euse of cleaning, Any major 
physical deficiencies or unsanitary practices must be remedied, 
and necessary minor changes must be made within a reasonable 


time. These requirements do not in any way conflict with, or 
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replace, existing sanitary requirements of the Food and Drug 
Adiministration or of the Publie Health Service 

After an inspector has been assigned to a plant, part of his 
duties are to see that satisfactory sanitary conditions and prae 
tices are maintained. Lnspeetion for grade standards is always 
made on the finished product, which in the case of frozen 
fishery produets, requires a lapse of time sufficient for freezing. 
The inspector must therefore be alert to variations in quality of 
the ineoming raw materials and to processing variables that 
might result in meceptable quality of the finished product. 
The processor operating under continuous inspection has avail 
ible in the inspeetor an experienced man to supplement his 


own quality-control staff 


REQUIREMENTS OF STANDARDS 


The requirements of standards ean be considered from 
aspects: the general requirements that all standards must meet, 
and the specifie requirements that each individual product must 
meet, 

General requirements of standards. Requirements for certain 
quality factors are common to all standards. As far as possible, 
the various quality factors are rated objectively by a numerical 
scoring system based on 100 points as the highest number at 
Factors relating to appearance, uniformity, and 
absence of defeets of workmanship are given a numerical score. 
The magnitude of the seore points assigned to the various 
quality faetors refleets the relative importance of each factor 
to the overall quality and consumer acceptance of the product. 

Flaver and oder are considered to be equal in importance to 
the combined faetors that are rated numerically. In faet, a 


subjective rating of good for flavor and odor is necessary for 


i Grade A product, and a rating of reasonably good is neces 
ury for a Grade B product, regardless of the numerical seore 
assigned 


Specific requirements for individual products. In the follow 
ng subsections the speeifie requirements for frozen fried fish 
stieks, frozen fish blocks, and frozen raw breaded shrimp will 
be discussed, 

Requirements for Frozen Fried Fish Sticks. The first 
standards for grades of any fishery product were for fish sticks. 
Fish stick processing, a new industry with a production of 74 
million pounds in 1953, has developed until 44% million pounds 
were produeed in the first 9 months of 1958. 

Many of the factors rated numerically in grading fish sticks 
refer to the eomponents of the product other than the fish. 
llowever, no specifications are made as to the type of breading 
or cooking oil used by the manufacturer, The choice of bread 
ing and eooking oil is limited only by the necessity of pro 
coating (1) that after cooking, has good texture, 


good thivor and odor, uniform color, and only slight oiliness 
ine “) that adheres smoothly and eontinuously to the fish 
Hlesh 


When inspection of fish sticks began, some plants were 
experiencing difficulty with the adherence of the coating. 
Changes in formulation and proeessing made possible the pro 
duction of a more aeceptable product that could be marketed 
aus firade A, Bones oecurring in the fish blocks from whieh the 
sticks are made also constituted a major problem at that time. 
This probe m was overcome when the producers of fish bloeks 
realized that more eareful workmanship was necessary. 

Requirements for Frozen Fish Blocks. UWaddoek, cod, and 
ocean perch are the species of fish most often used in making 
fish bloeks. These bloeks are prepared by carefully paeking 
boneless and skinless fillets in a waxed kraft fiberboard box. 
The thiek portion of the fillet is placed adjacent to the edge of 
the container, and the center depression is then built up with 
more fillets. Freezing under compression forees the expanding 
fish flesh to fill all portions of the container and to fuse to 
yether into a single bloek of flesh. The few plants manufae 
turing fish bloeks in this country produced about 14 million 
pounds last year as compared to 50 million pounds imported, 
mostly from Canada and Teeland. Sinee in-plant inspection 
ubroad is not possible, the standards will be used largely as a 
basis for lot imspeetion of the imported produet. These blocks 
are used as an intermediate product in the manufacture of fish 


sticks, 


In the standards for grades of frozen fish blocks, uniformity 
is an especially important faetor. If a block is not uniform, 
it must be trimmed in order to produce straight, uniform fish 
sticks. This results in loss of raw material and less fish sticks 
from the block. Therefore the blocks must conform to the 
dimensions specified by the buyer, and more than minor devi 
ations from declared dimensions and reetangular shape result 
in deduetion of score points. 

Requirements for Frozen Raw Breaded Shrimp. The breaded 
shrimp industry has developed in the last 8 years. Unlike fish 
sticks, most of the frozen breaded shrimp are packaged un 
cooked, although there are some precooked breaded shrimp on 
the market. Thirty-three million pounds of frozen raw breaded 
shrimp was marketed in 1957. 

The procedures for evaluation of flavor and odor for the 
grade standards of frozen raw breaded shrimp are somewhat 
different from those used for the other 2 standards. Flavor and 
odor of breaded shrimp are evaluated as acceptable or non 
acceptable on a cooked sample. Any abnormal flavors and odors 
due to spoilage of the shrimp, moldiness of the breading, or 
off-tflavers aequired by contamination are evaluated as non 
acceptable, and the product cannot be graded above Sub 
standard. No subjeetive division as to acceptable flavor and 
odor is made between Grades A anu 13 beeause extensive labora 
tory examination of commercial packs indicates that a satisfae 
tory differentiation between grades results from the application 
of the scoring system for those factors rated by score points. 

The importance of a given factor to the quality of a product 
may vary with the end use of the product. The uniformity of 
size of breaded shrimp, for example, is of much greater im 
portance to a restaurateur than to a homemaker. Accordingly, 
the method of scoring this factor is more stringent for an in 
stitutional pack than for a retail pack. 

Grading of the degree of deterioration and the amount of 
¢chydration must be strict, for these factors reflect the quality 
of the shrimp itself and are the most important ones in dis 
tinguishing between Grades A and B. With in-plant continuous 
inspection, however, the grading of these factors should be only 
a check, for efficient operation requires that the quality of raw 
material be determined prior to processing and packaging. 


BENEFITS DERIVED 


Many examples can be given of specific benefits 
derived from the application of fishery products 
standards. The new Standards for Frozen Fish 
Bloeks will control the quality of an intermediate raw 
material. The fish stick processor will be able to ob- 
tain blocks of known quality, which, in turn, will 
reduce his problems of quality control. 

When fish sticks were first produced, they became 
very popular. A decline in demand followed, which 
was related to the inconsistent and wide variation in 
the quality of product on the market at that time. 
Shortly thereafter, at the request of industry, the 
U. S. Standards for Grades of Frozen Fried Fish 
Sticks were promulgated, and inspection services were 
made available. Widespread acceptance of the stand- 
ards and inspection services by the industry was 
largely credited for the increased demand for frozen 
fried fish sticks that is now taking place. 

Alf standards for grades contain a description that 
defines the product acceptable for grading. The 
product definition for fish sticks, for example, requires 
at least 60% by weight of fish flesh in the finished 
product. The requirement for frozen raw breaded 
shrimp is 50% by weight of shrimp material. This 
assures the buyer, either food broker or homemaker, 
of a more consistent product which contains a reason- 
able amount of the basic fish ingredient. Grade 
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standards are usually incorporated as part of Federal 
specification requirements for purchasers of fishery 
food products for Government use. Effective utiliza 
tion accordingly is made of existing Federal inspec 
tion services for Federal procurement of fishery 
products. 

One major benefit from the application of standards 
is to assist in more effective marketing. The packed 
under-continuous-inspection seals and grade labels 
are well known to the consumer. In sales promotions, 
in advertising, at point of sale, and in product use 
demonstrations these Federal inspection symbols can 


Preservation of Fruit Products 
Sorbate and Mild Heat’ 


Monuscript received June 26, 1958 


has been used to pre 
serve a variety of food products. Recent investiga 
tions by Salunkhe (5), Ferguson and Powrie (2), and 
Weaver, Robinson and Hills (6), have shown that 
sorbic acid or sodium sorbate was effective for in 
hibiting yeast fermentation in unpasteurized apple 
juice (cider). Spoilage was usually due to the in 
ability of sorbate to control bacterial growth. 

The minimum conditions for pasteurization of 
apple juice were studied by Cruess, Aref, and Lrish 
(1). They found that all cells in apple juice were 
killed in ten minutes at 134° F. Other investigators 
report somewhat higher temperatures as being re 
quired. Pederson and Beavens (4) found that when 
the juice attained 154° F. (fourteen minutes come-up 
time) all microorganisms had been destroved. More 
recently Marshall and Walkley (3) using inocula of 
isolated apple juice microorganisms found that a 
holding time of five or ten minutes at 145° F. (in 
cluding a 20 minute come-up time) was required for 
sterilization. All of these heat treatments are con 
siderably excess of the conditions used this 
study. 

The present study is an investigation of the preser 
vation of apple juice, peach slices, and fruit salad 
(pineapple and citrus slices) subjected to tempera 
tures of 100° F. to 130° F. for five minutes in the 


* Presented at the Eighteenth Annual Meeting of the Insti 
tute of Food Technologists, Chicago, Illinois, May 26, 1958. 
"Eastern Utilization Research and Development Division, 
Agricultural Research Service, United States Department of 


Agriculture. 
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engender favorable consumer response and confidence, 
Marketing programs can be adjusted to specifie con 
sumer demands. 

The standards for grades contain eriteria and pro 
cedures that can be used by any processor to evaluate 
his own products and to improve his product quality 
control, Based 1pon the experience of other food in 
dustry groups, it may be expected that the develop 
ment of standards will result in more uniformly satis 
factory quality and in markedly increased sales for a 


wide variety of fishery products 


by Sodium 


James F. Robinson and 
Claude H. Hills 


Eastern Regional Research Laboratory,' 
Philadelphia 18, Pennsylvania 


presence of sodium sorbate. Fruit products stabilized 
in this manner could be stored for several weeks at 


room temperature with little change in flavor. 


MATERIALS AND METHODS 


Sodium sorbate s used throughout this study in place ot 
sorbie acid bec ise of the litheult of dissolving the latter in 
cold fruit juices The sodiun sorbate solution was prepared 
from a purified grade of sorbie aeid | neutralizing to pil 8 
with sodium hydroxide, and adjusting to 25°) coneentration 

Cider samples were obtained from a loeal cider mill. The 
freshly pressed cider Vas pumped nto a 500-gallon tank 
located in a refrigerated room held at 40° F. Cider samples 
were taken from the tank immediate fter it was filled; and 
then sufficient Pectinol 5B and sod sorbate were added with 
stirring to give fina oneentrations of 0 pound per LOO gal 
lons and 0.06 espectivels The treated cider was allowed 
to settle in the eold room for 48 irs and then the super 
natant liquid ntes ined eated to 120 EF. in a heat 
exchange! minteria is put into bottles, whieh 
were then eapped, ar 0 | to cool in air, Samples for plate 
counts, flavor ¢ tion nd storage test vere taken just 
prior to and after heating } hove experiment was repeated 
on five different batches of cider 

Fruit salad was 1 pared in tl laborato from fresh fruit 
purehased fron ocenl food 1 t The oranges, grapefruit, 

nd pineapples ere peeled and cut into small pieces, covered 
ith dry sugar L0¢ ! veight the mixture allowed to 
stund in the refrigerator for 48 hour Then the juice was re 
moved from the so : \ concent m of O.12% of sodium 
sorbate by weight s added to tl Li giving a final con 
eentration of U4S based on net contents of nice and solids 
This experiment was repeat t t date and similar re 
sults were obt ne 

The seetions placed outhed containers and 
the juice proportioned it between the Phe filled containers 
were heate to 120° I for 5 minutes, capped, and eooled in a 
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The peach slices were also prepared in the laboratory, using 
fully matured fruit of 2 varieties, Newday and Jubilee. Skins 
were removed by immersing the fruit in boiling water for one 
minute and then slipping off the skins. The pits were removed 
and the peaches eut into 1% ineh slices. Twelve ounces of slices 
were put into each container along with 4 ounces of a 60 
Brix syrup. Suflicient sodium sorbate was added to the con 
tuiners to give a final concentration of 0.12% by weight on 
the basis of 16 ounces net contents. The prepared samples 
were heated, eapped, and cooled in a water bath. Enough peach 
slices were prepared from each variety to provide 4 jars for 
each experimental treatment. 

Nutrient agar was used to determine the number of bae 
teria in the different samples and ‘*Difeo’’ wort agar to 
determine the number of yeasts and molds. The numbers re 
ported in the tables are the average number of cells found on 
duplieate plates which had been ineubated at 86° F. for 72 
hours, 

The flavor of the cider was evaluated by a 10-mnember 
laboratory taste panel at each plating date. The treated 
material was compared with fresh, untreated, frozen eider from 
the same pressing. The standard ‘* Triangle Test’’ was the 
method used for the flavor evaluations, 


RESULTS AND DISCUSSION 


The number of microorganisms encountered in com- 


mereially prepared fruit) products will vary widely 


depending upon the sanitary conditions of the plant, 
the condition and type of raw material, and the season 
of the vear. The microbial counts of the materials 
used in these experiments are thought to be fairly 
representative for these products. In the first experi- 
ment, the cider contained 460,000 veasts and molds 
and 520,000) bacteria immediately after pressing. 
Table 1 shows the plate counts that were obtained 
after the sorbate and Pectinol had been added and 
the cider allowed to settle for 48 hours. It is interest- 
ing to note the difference obtained. in the plate eounts 
of the cider immediately after pressing and those 
obtained after it had settled for 48 hours. This de- 
crease is thought to be due chiefly to the inhibitory 
effect of the sodium sorbate in the juice, although it 
is possible that part of this decrease was due to sedi- 
mentation 

The overall storage life of cider preserved by sor- 
bate and mild heat was increased nearly threefold 
over cider treated with sorbate alone. And the in- 
crease was over 10-fold when comparing it with the 
completely untreated cider stored at room tempera- 


TABLE 1 


Effect of mild heat and sodium sorbate on apple cider 
stored at 73° F. 


Cells per ml! 
Treatment Remarks 
Wort Nutrient 


Sedium sorbate 175.000 Good flavor 
210,000 (iood flavor 
(ias formation 


Heat alone 7.000 Good 
000 Fair 
Gas formation 


Good flavor 
Giood flavor 
(Gias formation 


plus heat 1100 


Starting material contained 461 easts and molds and 520,000 


sodium sorbate added 
for 5 minutes 


TABLE 2 


Effect of various heat treatments and sodium sorbate 
on cider stored at 73° F. 


Cells per ml.’ 


sto-age Remarks 
Wort 


Treatment 
Nutrient | 


Good flavor 
Good flavor 
Gas formation 


340,000 440,000 
155,000 325,000 


Sodium sorbate? 


230,000 250,000 
14,000 55,000 


Good flavor 
Good flavor 
Gas formation 


Sodium sorbate 
plus 100° 


Good flavor 
Good flavor 
Gas formation 


Sodium sorbate 1.100 000 
plus 120° F4 5 600 


Good flavor 
Good flavor 
Gas formation 


Sodium sorbate 0 
plus 130° F 5 1,050 R00 


Heat to 130° 5 5.000 Good 
only 5 15 Good 
Gas 


' Starting material contained 690,000 yeasts and molds and 800,000 
bacteria 

20.060 sodium sorbate added. 

* Heated for 5 minutes. 


tures. Similar results were obtained with the other 
batches of cider. 

Table 2 shows the effect of sodium sorbate and vari- 
ous heating temperatures on cider stored at room tem- 
perature. As the heating temperature was increased 
the microbial counts on both the wort and nutrient 
agar decreased. At a heating temperature of 130° F. 
for 5 minutes, the storage life of the cider was in- 
creased to 29 days when stored at room temperature. 
This is to be compared with an &-day storage life of 
the cider treated with only sodium sorbate, and a 
15-day storage life when cider was treated with heat 
only. 

Taste panel evaluation of these samples showed that 
there were no appreciable differences between the dif- 
ferent heat treatments. Tests between the heat treated 
cider and the original material, which was preserved 
by freezing, also showed little or no differences. 

Citrus fruit salad that was treated with mild heat 
and sodium sorbate showed no microbial spoilage after 
90 days’ storage at room temperature. Table 3 shows 
the results obtained from this experiment. The salad 
that had no treatment showed profuse gas formation 
after only 2 days’ storage at room temperature. That 
treated with sodium sorbate alone spoiled in 11 days 
when stored at room temperature. 

In all of the heat treated samples, the top 1 inch 
of fruit had an oxidized appearance. This reaction is 
thought to be due to the presence of oxygen in the 
sealed container. When this oxidized material was 


TABLE 3 


Effect of mild heat and sodium sorbate on fruit salad 
stored at 73° F. 


Cells per ml 
Treatment Remarks 
a6 Wort Nutrient 


Gas formation 
Sodium sorbate Gas formation 
Sodium sorbate or 2 5 Good flavor 


Control 6,200,000 15.9000 


plus heat? 


0.0489 sodium sorbate added to the juice based on net contents 
*120° F. for 5 minutes 
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TOMORROW'S CANNED FOODS MAY BE EVEN BETTER 
BECAUSE OF EXPERIMENTS WITH NUCLEAR ENERGY! 


This is an artist’s rendition of an actual color photo- 
graph of an irradiation rack, illuminated solely by vis- 
ible blue light from Cerenkov radiation. 


One experiment calls for the exposure of frozen will be sealed within one of the aluminum urns (at 
canned foods to gamma irradiation. This photo, taken right), then lowered into the water of the radiation 
at the Argonne National Laboratory, shows cans canal. There it is exposed to rays yielding from one 
being placed in an insulating cylinder. The cylinder to two million roentgens an hour. 


High energy irradiation, alone or combined with thermal processing or 
freezing, shows interesting possibilities as a means for preserving packaged 
foods. To explore fully this new technique, American Can Company scien- 
tists are participating in an extensive irradiation research program. 

Part of this work is carried on through cooperative projects at govern- 
ment and university laboratories, part through independent studies at 
Canco’s multi-million-dollar Research Center in Barrington, Il. As a result 
of this program, food for the nation’s dinner tables some day may be 
sterilized by nuclear energy. 
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removed, the flavor of the remaining salad was 
satisfactory. 

Microbial spoilage was prevented for more than 92 
days when fresh peach slices were treated with sodium 
sorbate and mild heat and stored at room tempera- 
ture, as shown in Table 4. One treatment spoiled in 
21 days due to mold growth on top of the product. 


TABLE 4 


Effect of mild heat and sodium sorbate on the storage 
life of peach slices 


Treatment Days to gas formation 
7 F. storage OB 0.12% 
(onto no treatment 
10° F. for 15 mir 92 92 
110) F. for 10 min 21 92 
120° F. for 5 mir 92 92 
O° F. storage 
Control (no treatment 12 
10 F. for 15 min 92 92 
110° F. for 10 mir 92 92 
120° F. for mit 92 92 
Sodium sorbate 
* All samples showed mold growth 
One sample had mold growth (on top of contents 


All of the samples at both storage temperatures 
had at least a 's inch of oxidized fruit at the top. 
After removing this oxidized portion, the remaining 
material had good flavor, texture, and color. 


Drained Weight of Canned Apricots 


Manuscript received September 19, 1958 


Aor OTS ARE GROWN and processed 
mainly in California. In 1957 the California canning 
industry packed about 5 million cases—96% of the 
national pack of apricots. The grade of canned apri- 
cots, determined according to the standards of the 
U. S. Department of Agriculture (9), is based on 
color, uniformity, defects, and character. Drained 
weight and cut-out Brix are other factors important 
in canning because of their relationship to the case 
vield per ton of fresh fruit. 

Various research institutes have published on the 
drained weight of canned cherries (7, 2, 3, 10, 12), 
plums (3), berries (1, 3), peaches (6, 7, 10), and 
pears (7, 10), but not on the factors influencing the 
drained weight of canned apricots. Apricots of dif- 
ferent ripeness levels differ greatly in texture; and 
everripe fruit breaks down readily after canning. It 


SUMMARY 


A combination of sodium sorbate (0.06 to 0.12% ) 
and mild heat (120° F. for five minutes) greatly in- 
creased the storage life of fresh apple cider, peach 
slices, and fruit salad. In the presence of 0.06% 
sodium sorbate, a heat treatment as mild as 100° F. 
for five minutes destroyed more than 50% of the 
initial yeasts, molds, and bacteria in cider and _ in- 
creased the storage life to 14 days at room tempera- 
ture. At 120° F. there was a 99% reduction in 
microbial counts and the storage life was increased 
to 23 days at 70° F. Similar results were obtained 
with peach slices and fruit salad. 
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is not clear if this characteristic could cause variation 
in the drained weight of the canned produet, 

This paper presents the results of an investigation 
on the effect on the drained weight of canned apricot 
halves of growing area, syrup concentration, ripe 


ness level, fill weight, and storage time 


EXPERIMENTAL MATERIALS AND METHODS 


Blenheim apricots. Two tons of Blenheim apricots from the 


University orchard at Winters were harvested at commercial 
ripeness level on June 29, 1955, and 2 tons from the Santa 
Clara area on July 28, 1955. After storage overnight, the fruit 
was sorted for ripeness by skin color under a standard 500-watt 


ight source equipped with a blue filter. A wide middle band 
of maturity was selected (Table 1 Twenty apricots were 
taken at random from each of the sorted samples for physieal 
and chemical analyses. Fruit from the Santa Clara area was 
divided into 3 ripeness levels before eanning (Table 1, samples 


C, D, E 
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TABLE 1 
Physical and chemical properties of the Blenheim apricots used in the drained weight study 


Average 


Brix at pH 


Sample Growing area Ripeness level pressure test 20° ¢ 


\ Winters Medium 1 
K Santa Clara Medium 1 
‘ Santa Clava Slightly green 1 
Santa Clara Medium 1 
t Santa Clara Ripe 1 


Canning. Two hundred pounds of fresh fruit were used for 
each variable. The sorted samples were washed, halved, and 
pitted in a Piliee and Perrelli apricot pitter. Unless otherwise 


stated, 19.5 + O.1 oz. of apricot halves and 253 + 2 mi. of 
10° Brix sucrose syrup were added to each No. 24) can. Seg 
ments of apricot halves were added to reach the desired fill 
weight. 'u some samples, 253 + 2 ml. of 30, 50, 60 and 70 
Irix sucrose syrup was used instead of the 40° Brix syrup. 
The eans were senled in a vacuum closing machine under 15 
inches of vacuum, cooked 22 minutes in a continuous rotary 
cooker at © “IZ Fl), and eooled 7 minutes in a rotary 
water cooler A total of 72 cans were obtained for each syrup 
concentration, 

Determination of draincd weight. The canned apricots were 
stored in the pilot plant at ambient room temperatures of 20 
to 35° C, (68° to 95” F Four cans of each sample were taken 
at random after various storage intervals. The drained weight 
of each sample was determined after the fruit had drained 
exactly 2 minutes on a tilted S-mesh sereen (S in. diameter) as 
specified in the U.S. Department of Agriculture Standards (). 
Average values of the readings were used for plotting curves. 
The Brix was determined in a Zeiss Opton refractometer after 
the drained fruit had been mixed 30 seconds in a Waring 
blender. The Brix of the syrup and of the mixture of fruit 
und syrup from the blender was also determined, 

Pressure test. A Magness Taylor pressure tester with a 
Me in, plunger was used 

Total acidity. Ten y. of the sample was titrated in 200 ml. 
of distilled water with OLIN NaOH to reach a pH value of 8.0, 
us indieated by a Beekman pil meter, Results were reported as 
per cent eitrie acid 

Total solids. Total s lids were determined by drying 10 g. 
of the sample for S&S hours in an oven at 70° C. under 29 in. of 


vacuum 


RESULTS 


Changes in Brix readings and drained weight during storage. 
Blenheim apricots from the Santa Clara area were eanned as 
halves at medium ripeness (Table 1, sample B) with a fill 
weight of 19.5 oz. of fruit (28 to 32 halves) and 10.5 oz, of 
Ww Brix syrup for each No. 2's ean. The changes in Brix and 
drained weight of the canned produet during storage are shown 
in Figure 1. One day after canning, the drained weight was 
only 16.4 0z., or S4.1¢, of the fill weight. The drained weight 
increased rapidly for the first 5 to 10 days, and then more 
slowly as storage time lengthened. At $1 days of storage, 
drained weight was 17.5 oz. and weight retention was S89 
Storage up to OL days resulted in an inerease in drained weight 
to 17.7 oz. and in weight retention to 90.80. Brix readings of 
the fruit and syrup rapidly approached equality during the 
first 15 days. The fruit Brix inereased and the syrup Brix 
deerensed until they were practically equal at 30 days storage. 
The equilibrium Brix at 91 days of storage was 23.4- Brix at 

The same proceedures were used for apricots from the Win 
ters aren (Table 1, sample A), where the elimate is warmer 
and the apricots usually ripen about 3 to 4 weeks earlier than 
those from the Santa Clara aren. Each No. 24 ean contained 
10.5 oz of fruit (22-28 halves) and 253 ml. of 50° Brix syrup, 
\ similar inerease in drained weight with storage was found. 

Equilibrium Brix. Vhe relationship of the Brix reading of 
the cover syrup to the equilibrium Brix of the canned product 


is shown in Figure 2, representing apricots from the Santa 


plunger) 


the 


13.9 
14.1 8.7 
12.8 
15.0 
15.6 


Clara area, canned as halves at a medium ripeness level. As a 


similar relationship 


Winters area, the results are not presented. For the Sants 
Clara apricots, a cover syrup with a reading of 44° Brix was 
needed to give an equilibrium Brix of 25°, which is the de 
mareation point between ‘‘heavy’’ and ‘‘extra heavy’’ syrup 
(9). Since the Brix readings of the syrup and the fruit differ 
greatly during the first 2 weeks after canning, it is necessary 
to mix the syrup and the fruit to determine the equilibrium 
Brix. Variation in the soluble solids content of the fresh fruit 
‘lue to ripeness, variety, and elimatie conditions, as well as the 
varying fill-weight of syrup and fruit in the container, may also 
cause differences in the equilibrium Brix. One may predict the 


expeeted equilibriun 


material balance between the soluble solids in the fresh apricot 
und the cover syrup and those in the canned product as follows: 


Fresh Fruit weight 
Cover-Syrup Brix 
loo 
Equilibrium Brix 


Effect of growing area and syrup concentration. Effect of 
growing area, syrup concentration, and storage time on drained 


weight is shown in Table 2. The apricot sample from the Win 


was observed in the 


Total acid 
as % citric 


1.212 1 
1 
1.145 1 
1.035 
1 


Brix by using an equation based on a 


Fresh Fruit Brix 


loo 


Weight of canned fruit and syrup 


ters area gave a slightly higher drained 


retention than did the sample from the Santa Clara area. The 


reason is not clear. 


Brix 


1.5 14.90 
5.2 15.55 
1.2 14.42 
15 16.67 
73 17.19 


acid Total solids 


apricots from the 


Cover Syrup weight 


weight and weight 
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Figure 1. Changes in Brix readings and drained weight of 
canned Blenheim apricots during storage. 
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DRAINED WEIGHT OF CANNED APRICOTS 255 
r ——_—— A ripcness level and canned under the same conditions, the slopes 
| of lines A (fill weight 19.0 oz. ind B (fill weight 20.0 oz.) 
36 appear almost parallel to each other (Figure 3). 
34F- Influence of ripeness level. Differences in the drained weight 
32+ ‘ of apricots canned at different ripeness levels are shown in 
26+ 
26 
= 24> 
2 
= 22+ 60r 
@ 20+ 
= 18 40+ 
> 
16+ 
14+ 
12+ 
10}, 
> 
0 10 20 30 40 50 60 70 =) 
z 
% SUCROSE ININGOING SYRUP = do 
Figure 2. Influence of sucrose concentration in the ingoing to 
syrup on the equilibrium Brix of canned apricots. (Santa Clara, z 6+ 
medium ripeness). - 
Concentration of cover syrup had some effect on drained 
weight of the canned product when the samples were evaluated 
shortly after canning. As storage time increased, the difference . 
in drained weight caused by the eover syrup became less pro 
nounced, Comparison of samples stored 120 and 123 days sl 
(Table 2) indicated that cover syrup has only a small effeet on 
drained weight. 
Effect of fill weight. Fill weight was found to be one of the 
important factors influencing drained weight. A semi-log plot 
of storage time versus drained weight, originally developed by ! n + 
Weast (70), is shown in Figure 3. The linear relationship 16 19 


between storage time and drained weight may be used to pre 
diet the drained weight of the produet at any time after DRAINED WEIGHT (OUNCES) 


cunning if cannery procedures are standardized. Factors such 
be Figure 3. A semi-log plot of time vs. drained weight in 


Bienheim apricots canned as halves in a 40 Brix syrup. Fill 
weight of A and B were 19.0 and 20.0 oz. for each No. 2% can. 


as syrup concentration and fruit ripeness level may cause the 


slope of the curve to shift slightly. For practical purposes, and 
if the fruits are at «a normal ripeness level, the equilibrium 


drained weight may be considered as reached 45 to 60 days (Santa Clara, medium ripeness). Least significant differences: ! 
after canning, Fill weight 0.15 oz. at 1% probability level. 
Since the fruits used in this investigation were at the same Time of sampling ~ 0.22 oz. at 1‘, probability level. 
H 
TABLE 2 


Effect of growing area, syrup concentration and storage time on drained weight of canned 
Blenheim apricots, 19.5 oz. fill weight, medium ripeness 


Average dra me of an Retention, 
Ingoing syrup Brix 
1 day day lu 120 days 
17.42 17 1.8 
17.07 17.1¢ 17.7 m4 
71) 16.65 16.82 17.26 Is 2.6 
60 16.40 16.67 17.1 1.4 
ral 16.54 16.8 17.2 2 
Santa Cla ! 
Average drained weight at time of im ng Ketention, % 
Ingoing syrup Brix 
1 day days 7 day luys d 125 days 
16.45 16.6 16.91 1x 4K. 
16.640 7.02 l 2.1 
tit 15.78 16.29 i 
70 15.4¢ 15.98 i au 


Least Significant Differences 
(irowing area O.11 oz. at 1% probability level 
Sucrose 0.15 oz. at 1% probability level 
Time 0.15 oz. at 1% probability level 


| 
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TABLE 3 


Influence of ripeness level on drained weight of canned apricot halves. 19.5 ounce fill weight, 
40° Brix syrup. (Santa Clara area) 


Retention, % 


Average 


Average drained weight at time of sampling (ounces) 
pressure test 


Ripeness level 


(“e” plunger) 1 day 3 days 7 days 21 days 28 days | 62 days 62 days 
Ibe.) 
Slightly green 14 17.45 17.83 1R.02 18.45 18.67 18.95 97.1 
Medium 1.3 16.91 17.06 17.54 | 17.72 17.82 18.18 93.2 
Ripe 1.0 16.59 16.76 17.14 | 17.13 17.60 17.68 90.7 


Least Significant Differences 
Maturity 0.14 oz. at 1% probability level 
Time of sampling 0.20 of. at 1% probability level. 


TABLE 4 


Analyses of variance on the effect of growing area, syrup concentration and storage time on the 
drained weight of canned Blenheim apricot halves. (Winters and Santa Clara areas) 


Factor 


16.70 
(irowing area 11.55 
Syrup concentration 46.52 
Storage time 
Interactions 1.32 
Growing area X syrup concentration 
Syrup concentration x time . 1.3 
(rrowing area X syrup 
Concentration time O.059 
Error 11.52 


Error (corrected) 11.38 


Least Significant Differences 


Growing area oz, at 1% probability level 
Sucrose 0.15 of. at 1% probability level 
Time 15 o at 1% probability level 


Table 3. The sample canned at 1.0 Ibs. average pressure test 
(™%e in. plunger) has an equilibrium drained weight of 18.93 oz. 
and a weight retention of 97.107, whereas the sample canned at 
1.0 Ibs. average pressure test has a value of 17.68 oz. and 
weight retention of 90.7%. This is important because the 
firmer fruit (avernge pressure test of 1.9 lbs.) would meet the 
required drained weight of 18.0 oz. while the riper sample 
(average pressure test 1.0 Ibs.) would not, even though both 
are eanned under same conditions. If other conditions are 
equal, the riper fruit produces a canned product of lower 
equilibrium drained weight and lower weight retention. 
Analyses of variance. The analyses of variance of factors 
influencing the drained weight of eanned apricots are shown in 
Table 4. Growing area, syrup concentration, and storage time 
were found to be important. The results were significant at a 
probability level of 16. The influence of ripeness level on 
drained weight was alse significant at 167 probability level, as 


shown by the Least Significant Difference values in Table 3. 


DISCUSSION 


The above results indicate that growing area, stor- 
age time, fill weight, and ripeness level are important 
factors influencing the drained weight of canned apri- 
cots. For quality control purposes, fill weight and 
ripeness level are the more important factors to be 
considered. In commercial practice it is Impossible to 
fill each can to the same weight since apricot halves 
differ in size and trade practices do not permit the use 
of apricot segments to maintain a constant fill weight, 
The solution is to fill the cans with sufficient fruit to 
yield a canned product with an average drained 
weight equal to or slightly above the required mini- 
mum. In a No, 2's can containing 22 to 32 apricot 
halves, one fruit half may cause a difference in fill 
weight of over }4 oz. To have a reasonably constant 
net weight and a fairly uniform head space and 


Analysis of variance table 


Sum of squares 


Degree of 


Mean square F.99 


4 2.88 56.47 5.04 
4 11.65 229.39 5.04 
4 0 32 
16 249 2.16 
4 4 32 
16 00369 
O755 
166 


vacuum a variable volume of cover syrup has to be 
added to each individual can. 

The United States Standards for grades of canned 
apricots (9) state: **The container shall be filled with 
apricots as full as practicable without impairment of 
quality. The product and packing medium occupies 
not less than 90¢¢ of the volume capacity of the con- 
tainer.”” Thus, the canner may vary the relative 
amounts of fruit and syrup as long as the required 
average drained weight can be met. Adjustment of 
fill weight is necessary to obtain a desired average 
equilibrium drained weight or a narrow range near 
the requirement. 

The equilibrium drained weight of canned cling- 
stone peaches has been reported to be influenced by 
sugar concentration in the cover syrup (6). Riper 
clingstone peaches produced a canned product of 
slightly higher drained weight than did less ripe 
fruit. In contrast, the drained weight of canned apri 
cots was distinetly affected by ripeness level of the 
fresh fruit, and riper apricots gave a lower drained 
weight than did slightly green fruit. The per cent 
retention of apricots at equilibrium canned in 40 
Brix syrup varied between 90.7 and 97.160 (Table 3 
whereas that of canned clingstone peaches reached 
101.5¢¢ (6). It thus appears that each fruit differs 
in character, and must be studied individually to have 
a reliable quality control program. 

Drained weight was at a minimum immediately 
after canning, but inereased rapidly the following 
9-10 days. Since the concentration of the cover syrup 
was higher than that of the fruit, the apricot fluid 
moved into the cover syrup, resulting in a lower 


ay 
16.7 84.01 1.3 
. 
34 
Mei 
4 
ae 


drained weight immediately after canning. The effect 
of heat during canning on releasing fluid from the 


fruit into the syrup might also be an important con- 
tributing factor. On storage, diffusion of syrup into 
the apricot tissue caused an increase in weight of the 
fruit until equilibrium was reached. Changes in 
density, volume, and weight take place until equi- 
librium is reached between cover syrup and fruit 
tissue. The rate and direction of diffusion of the sol- 
vent and solute molecules are controlled by the con- 
centration gradient, mobility of the moving molecules, 
and resistance offered by the apricot tissue. 

The reason that ripe apricots gave a lower drained 
weight than did greener fruit might be explained by 
the change in pectie constituents existing between the 
cell walls of the fruit tissue. Hoos, Leonard, and 
Luh (4) reported that, during ripening, propectin in 
apricots was converted to water-soluble pectin that 
readily diffused into the syrup. This caused a de- 
crease in firmness of the fruit, facilitating the ex- 
change of constituents between fruit and syrup. In 
addition, overripe fruit tends to break up during 
canning. This causes a lower drained weight because 
a larger part of the fibrous material will go through 
the screen. Similar views were expressed by Adams 
and Hirst (7, 3) on the drained weight of canned 
berries. Clingstone peaches do not have a pronounced 
change of protopectin to water-soluble pectin during 
ripening, and are much firmer in texture. There is 
therefore more resistance to an exchange of con- 
stituents between fruit and syrup. Thus, 90 days are 
needed for canned clingstones to reach an equilibrium 
drained weight, whereas canned apricots need only 
$5 to 60 days. The two fruits differ sharply in firm- 
ness causing a difference in rate and degree of change 
in drained weight with storage. 

The minimum average drained weight needed for 
apricots halves in heavy syrup for No. 2!. cans is 
18.0 oz. (9). The eanners must adjust fill weight ae- 
cording to the ripeness of the fresh fruit. Normal 
practice in the canning industry is to examine repre- 
sentative samples of a product the day after canning. 
These samples and the data on them are important in 
quality control Hlowever, an extended period is re 
quired for the contents of the container to reach equi- 
librium. To meet legal requirements and predict 
equilibrium value, it is important to correlate 24- 
hour drained weight data with data obtained at 
equilibrium. 


SUMMARY 
Various factors that may influence the drained 
weight and Brix readings of canned, unpeeled, Blen 
heim apricot halves were investigated. These include 
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growing area, storage time, cover syrup concentration, 
fill weight, and ripeness level. One day after can- 
ning, the drained weight was 84.1% of the fill weight 
because apricot fluid was lost to the cover syrup. On 
storage, drained weight increased rapidly for the first 
5 to 10 days, and then slowly until an equilibrium 
drained weight was reached. For practical purposes, 
equilibrium drained weight may be considered to be 
reached 45 to 60 days after canning. Cover syrup con- 
centration appeared to affect drained weight during 
the first few weeks after canning, but had only slight 
effect on equilibrium drained weight. 

Fill weight and ripeness level were important fac- 
Apricot halves 
canned in 40° Brix syrup with a fill weight of 19.5 oz. 


tors influencing drained weight. 


for each No. 
1,3, and 1.0 Ibs. gave an equilibrium weight retention 
of 97.1, 93.2, and 90.7% respectively. 


>» ean at average pressure tests of 1.9, 
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Effect of Blanching Conditions on 
Color Stability of Frozen Beans 


Manuscript received August 5, 1958 


et al. (2) measured the 
initial chlorophyll retention in 19 retail lots of com- 
mereially frozen green beans soon after processing 
and found it to 67 to 95. The time- 
temperature conditions of blanching appeared to in- 


vary from 
fluence the percentage chlorophyll retained in process- 
ing and the latter seemed to be inversely related to the 
rate of chlorophyll deterioration during storage. 

The present investigation was undertaken to study 
blanching effects 
detail 
Data on green beans processed during two seasons are 


changes in 
material. 


and related storage 


vreater with laboratory-processed 


presented and storage effects are compared with those 


obtained on some commercial lots. 


MATERIALS AND METHODS 


Preparation and storage. Blue Lake 
Santa Clara Valley aren of central California during 


beans were obtained 


from the 


the 1955 and 1957 harvest seasons. The 1955 field-run beans 
were held overnight at 34° FL and processed whole the day 
after harvest. In 1957, freshly eut Ite inch, size 4, beans were 


selected at a processing plant in the morning and transported 
to the 
The beans were placed in perforated baskets inside the shippers 
Mesh 


placed on top of those containing the beans. 


laboratory in insulated shippers precooled to 34° F. 
baskets containing crushed 
No de 


hydration or diseoloration was apparent while some of the beans 


on oa laver of crushed ice 


Were 
were held as long as 8S hours 
All heans were brought to a uniform temperature by immer 
to 75 F 
The 
and blanching time ranged 


sion in 70 tup water for 2 to 3 minutes, just before 


blanching. blinehing temperatures were 195°, 


and 212° F. from | to 5.25 minutes. 


The same insulated stecm blancher was used in both seasons. 
Beans were loaded 1.5 pounds per sq. ft. on wire-mesh trays 
earried on a slat draper through a 12 in. x 33 in. x 18 ft. steam 
box. Steam was introduced through pipes spaced 11) inches 


apart running crosswise above and below the path of the trays 
pipe from the produet. 
212° ¥ obtained by 


coutrolled mixing of air and steam 20 feet before injection into 


with perforations in the facing away 


Temperatures below were automatically 


the blanehing chamber. Water immersion was used for cooling 
in 1955 and heavy sprays of water in 1957, 

1955 in reetangular per 
heated by 
Temperature was 


Samples were water blanehed = in 


baskets 


injection 


foruted submerged and agitated in water 


stenm through perforated tubing. 
controlled by hand operation of the steam valve during blanch 
ing. In 1957, water blanching was carried out by placing 3.8 or 


8.5 pounds of beans in a perforated basket, 11 inehes in diame 
ter by 11 
gullonus of water 


30 feet of half-inch tubing mounted in the bath and tempera 


inehes high, with lid, and submerging in about 90 
To heat the water, steam was passed through 


the Western Utilization 


Agricultural 


Research and 
Research Serviee, U. S. 
IFT meeting, Chi 


A laboratory of 
Development Division, 
Agriculture, Presented at 


1058 


Department of 
engo, Illinois, May 
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W. C. Dietrich, R. L. Olson, 
Marvel-Dare Nutting, 

H. J. Neumann, and 
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Western Regional 
tory," Albany, Calif. 


Research Labora- 


Uniform trans 
fer of heat to the produet was assured by use of a circulating 


ture was controlled by an automatic regulator. 


pump and movement of the basket up and down. Cooling was 
done by transferring the baskets of beans to 30-gallon tanks of 
circulating tap water for 2 
£t. 
Beans were removed from the trays when frozen, or the follow 
ing placed in 10- or 30-pound tins at —20° F. 
Analyses on material run month after 


minutes. All beans were frozen on 


Wire-mesh trays in moving air at 20 to —30° F. 
and 


this 


morning, 
were within a 
processing, 

\ portion of each lot was held at —20° F., where no measur 
able change occurred, for subsequent comparison with stored 
simples, The remainder was divided into 200 to 500-g. amounts, 
for 2-, 4-, 
and 6-week periods in a room such as deseribed by Lowe ef al. 


packaged in polyethylene bags, and stored at 20° F. 


In addition, data obtained in the investigation of TTT 
(time-temperature tolerance) lots (2) are used where pertinent 
to this report. 
Peroxidase. Determinations were made by the semiquantita 
tive and quantitative methods of Masure and Campbell (6). 
Results of the quantitative method are expressed as increase 
in color density, D/M units, for 2 ml. of 1 


3 enzyme extract. 


The reeent test paper procedure of Morris (7, 8) also 
used, in which small amounts of vegetable or vegetable extract 
The 
seconds for the appearance of blue color was compared with 
the Masure-Campbell 
degree of blanching. 

Chlorophyll and pheophytin. The method used to determine 


the conversion of chlorophyll to pheophytin is 


wis 


could be quickly tested for peroxidase activity. time in 


results from procedures to interpret 


deseribed by 
Dietrich (7). 

Ascorbic acid. The indophenol colorimetric method as dis 
cussed by Dietrich ef al. (3, 4) was used to determine reduced 
aeid in filtered 0.507 extracts of 1 
beans blended with 5 parts aeid. 


uscorbie oxalie acid part 
Organoleptic evaluations. The 1955 pack of whole beans was 
and eut to lengths before 
praisals. Samples were ranked for flavor and color as described 
by Dietrich et al (2). 
before complete thawing in the comparison of —20° F. control 
different blanching When 
storage conditions were to be ascertained, samples 
at 20° F. 
These samples were cooked 7 


trimmed one-inch subjective ap 


Color of uncooked samples was judged 


material conditions. 


effects of 


representing 


und appropriate controls were judged after 
minutes after 


stored 
thawing. 
tion of boiling, judged for flavor and for degree of sloughing, 
and again judged for color. Some samples of the 1957 lot were 
and ranked for difference in 
effeets of blanching temperatures, 


resump 


selected tenderness to determine 


RESULTS AND DISCUSSION 


Processing conditions for 1955 and 1957 laboratory 
lots are given in Table 1, along with resultant data on 
enzyme inactivation, chlorophyll loss, and ascorbic 
acid content. 

Chlorophyll conversion during processing. 
beans just adequately blanched to peroxidase inactiva 
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This 8-page bulletin explains the 
working principles and use advantages 
of the Fisher Gram-atic Balances. For 
your copy, write: 
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*rugged construction 
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semi-micro and micro. ‘They are the original one-pan, air- 
damped, direct-reading balances with 2 (instead of 3) knife 
edges. Mechanically removed weights keep the beam under a 
constant load, hence eliminate deflection errors and assure 
constant sensitivity over the entire weighing range. When in- 
troduced, they were called “the first major improvement in 
balance design in more than a century.” 

The combination of automatic weight removal and air- 
damping makes the Gram-atic Balances the speediest avail- 
able today. Weighings take one-fourth the time of other 
balances (one-tenth in the case of micro weighings). 

Most important—the constant-load, constant-sensitivity 
feature makes the Gram-atic balances accurate! 


Gram-atic specifications 
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Capadiy « 200 g 
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(per scale division) 
Readability 


Precision 
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TIME-TEMPERATURE: TOLERANCE OF FROZEN FOODS, XVIII 


TABLE 1 


Effect of blanching conditions on peroxidase, chlorophyll, and ascorbic acid 


Blanching conditions 


Peroxidase activity 


Chlorophy Ascorbic acid 


Quant Semi-quant.* 


Medium Time 


1955 1957 
D/M unites D/M unites 
17 


Divisions per minute increase in color as measured on a Klett-Summers« 


lest shows inadequate blanch +) when color appears within 
Morris test 


‘Shortest blanch time in the series for adequate blanch 


tion, or a little longer, had a clearer green color when 
blanched at higher temperatures (200° to 212° F.) 
and shorter time (1 to 2 minutes) than when blanched 
at lower temperatures (190° to 195° F.) 
times (3 to 5 minutes 


and longer 
Overblanching, 2 to 3 times 
adequate, at any temperature was undesirable be- 
cause Of poor color as a result of more conversion of 
chlorophyll to pheophytin. 

Comparison of 1955 and 1957 data (Table 1) showed 
similar changes in chlorophyll for the same blanching 
conditions. When time or temperature was increased, 
the percentage conversion increased. Steam blanch- 
ing caused more conversion than water blanching in 
most instances where time and temperature were simi- 
lar. Quantitative peroxidase data indicated that the 
steam blanched product had absorbed more heat. 

A graph of the 1957 data would show the percentage 
chlorophyll loss to follow a linear relationship with 
blanching time at a given temperature. Although the 
raw beans had little, if any, converted chlorophyll, 
most of the lines of a graph would not pass through 
the origin. This could be due to a delay in the chloro- 
phyll dissociation reaction until the beans had reached 
an intermediate temperature. Chlorophyll was con- 
siderably faster at 212° F. than at 190° or 200° F. 
The rates varied from 4 to 8 conversion per minute 
based on the change which occurred from 1 through 
minutes. 

Ascorbic acid retention during processing. Vari 
ation in ascorbie acid content between lots (Table 1) 
was greater than variations caused by different 
processing conditions within a lot. Again, as for 
chlorophyll, a short-time, high-temperature blanch 
gave better retention. The 1955 lot with higher initial 
ascorbic acid content had more mature beans (size 6 


interpreted to show adequate blanch when color does 


1957 


nin % J 100 ma 100 @.) 


Se ee 


AD 


mn colorimeter 
‘5 minutes: a longer time indicates ate lanch )« overblanch 


not appear in 100 s 


in contrast to size 4). Limited tests on other material 
have shown seeds to contain 2 to 3 times as much 
ascorbic acid as the pod material. Therefore, the 1955 
lot with the more mature beans could be expected to 
have a higher ascorbic acid content 

Chlorophyll retention during storage. Effects of 
blanching conditions influence the rate of chlorophyll 
deterioration during storage as well as during process- 
ing. Analytical results on retention are given in Table 
2 along with calculated deterioration rates. Chloro 
phyll retention (100 — (¢ conversion) was used to cal- 
culate the rates of deterioration, since in’ previous 
studies (2) and in the present one, when logarithmic 
Values of percentage chlorophyll were plotted against 
storage time, most of the data closely fitted a straight 
line. This indicated that chlorophyll was changed to 
pheophytin at a rate always equa! to a fixed pereent 
age of the intact chlorophyll, i.e., the change was the 
same type as that defined by the Compound Interest 
Law. 

Some variations were noted from the straight line 
log relationship. Rates of deterioration at 20° F. were 
10 to 70% faster in two-thirds of the samples during 
the first 2 weeks when compared to rates based on the 
2-to-6-week period These variations occurred in 
Slightly underblanched and just adequately blanched 
material. A similar change in rate was noted in the 
commercial lots (2) when stored in the temperature 
range 15° to 30° F. but was not apparent in the 0° to 
10°F. range. The reason for change in rate with 
storage time was hot apparent 

As found in processing, high-temperature, short 
time blanching conditions resulted in) more chloro 
phyll retention during storage than low-temperature, 
long-time blanching conditions. Differences in’ reten- 


: 
Paper 
F PC 955 957 955 i 
1955 1957 1957 1955 1957 1955 
min min 
6(—) 107 11.08 
4 
5 17 22.74 18.7 15.3 3.2 
145 Water 514 “ ( ) 15.5 
200 water 15 2(+) 1.0 5.2 
2 12(—) 4.54 1.5 
5.0 | 
water 1 1 6 ) 12 5.44 >.64 19.0 4. 
2 (+) 24 11.5 10.5 15.2 
15.¢ 15.4 15.5 4. 
5 24.5 4. 
steam 167 Peres 3. 
5 8.5(+) 75 11.7 4. 
10 ( ) 15.04 3. 
( 25.4 13.9 4 
195 stean 514 ‘ ( on 14.2 
200 steam 1 12 5 ) 105 4.54 5. 
2 5 10(—) 12 ¢ 1. 
“ 16.3 5 
212 steam 2.3 ( ) 7.24 17.4 5. 
‘ l 12.7 15.3 5 
‘ 21.7 13.6 5 
= 37.4 | 
~ 
j 
| 
| 


tion are illustrated by samples just adequately 
blanched and stored 4 weeks at 20° F.; thus samples 
water blanched for 1 minute at 212° F. retained 
78.4% ; for 2 minutes at 200° F. retained 73.6% ; and 
for 3 minutes at 190° F. retained 65.6% intact chloro- 
phyll. Underblanched and overblanched samples re- 
tained less chlorophy!l under identical storage condi- 
tions than just adequately blanched samples. Similar 
underblanching effects have been noted previously by 
Dietrich et al. (4) in frozen peas. 

Comparison of chlorophyll deterioration rates (S 
in Table 2) based on a regression line for the 0-to-6- 
week period showed that underblanched materials de- 
teriorated most rapidly and that samples overblanched 
in water showed little or no increase in deterioration 
rate with a decrease in Ci. On the other hand, samples 
overblanched in steam did show a moderate increase in 
rate in this respect. 

An important trend in chlorophyll retention in stor- 
age is the decrease in rate, S, as the blanching tem- 
perature is increased (blanching time constant). Al- 
though the initial chlorophyll may also decrease with 
increased blanching temperature, the decrease in de 
terioration rate is sufficient to offset this initial differ- 
ence in extended storage. 

Deterioration rates for the blanching series varied 
more with respect to initial chlorophyll, Ci, than the 


Blaneh a 


TABLE 2 
Chlorophyll retention and deterioration rate at 20° F., laboratory lots 


Percentage retention, Ci and deterioration rate, 


Blanching time, 


centage 
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rates for the TTT lots 1 to 6. However, data for the 
commercial lots (Table 3) indicated similar trends for 
change in chlorophyll deterioration rates with respect 
to blanching medium and blanching temperature as 
were found for the laboratory lots. Application of 
equations developed by Dietrich et al. (2) for esti- 
mating storage life from Ci values should be limited 
to material just adequately or moderately but not 
severely over-blanched, Since most commercial lots 
will fall in this degree of blanch, the equations remain 
useful as an industry tool for predicting storage life 
at different temperatures. 

Effect of blanching conditions on texture, visual 
color, and flavor, The 1955 studies indicated that 
blanching at 212° F. produced better color and softer 
texture than blanching at 190° and 195° F. The lat- 
ter conditions gave a tough, ‘‘squeaky’’ texture and 
duller color. Overblanching at 212° F. caused exten- 
sive softening and a less desirable color as more chloro- 
phyll was converted to pheophytin. Sloughing was 
sometimes excessive, after cooking, in beans over 
blanched above 200° F., but those just adequately 
blanched at 212° F. were satisfactory. 

The 1957 samples were grouped for texture ap 
praisal on the basis of blanching temperature and 
degree of enzyme inactivation. Ranking data are 
viven in Table 4. Higher blanching temperatures in 


1957 season 


minutes, for water (W) and steam (S) 


retention, 1955 season 


at 190 at 195 


5 min 


min. 


75.5 71.4 


92.5 88.5 8 84.4 81.4 7733 75.2 ) 
| 76.3 76.3 74.8 7 69.5 63.4 53.7 56.4 59.8 53.8 
Initial chlocophyll, ¢ for samples just adequately blanched to peroxidase inactivation 
Rate is expressed as L000 x slope (S) of the line for regression of chlorophyll as log % retention on days 


Chlorophyll, Ci 
Rate! 12 
Blanch Wors W 212°. W 


Blanch time, min 


'For rate units see footnote Table 
water; steam 


TABLE 3 


Chlorophyll retention and deterioration rate at 20 F. for commercial retail packs 


TTT lot No 


? 
1] 
be 
ia 
pitt 
week s s Ww s \ 
ing 
MT 79.8 75.2 744 73.2 72.6 70.8 71.0 62.1 
i 76.4 65.6 63.6 62.6 51.5 
17.1 57.8 54.2 52.4 554) $5.65 
Kate 7 7.5 45 15 9 10 5.6 
05.7) 91.5! 90.4 87.0 83.7 78.7 
81.7 78.2 76.7 71.5 62.2 
74.4 72.4 73.6 68.8 62.2 634 53.8 
‘ Ha 5 66.1 60.0 62.4 55.0 55.2 
O44 onl 87.3 84.6 738.3 75.5 62.6 : 
85.1 75.7 75.6 67.4 
i 78.4 74.2 73.6 O70 H6.5 61.8 44.8 
726 66.3 59.5 63.1 51 
Rute to 4 3.1 44 (4.2) (5.3) 
aN : 
4 
‘ 85.9 81.2 75.8 
j 3.2 3.7 4.1 5.9 
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TABLE 4 
Effect of blanching temperature on texture 


j | 
. | Blanch temp., ° F..... 21% 
Storage | Bh 
re “+ Blanch time, min.".. 


medium 
Cook time, min..... 


—20° Water 
6 wk. at 20° Water 
—20 Steam 
6 wk. at 20° Steam 


Average ranks ?........ 
Average rank 
Average ranks? 
Average ranks ®... 


Cook time, min.. 


—20 Water 


—20° Steam 


Average ranks. 
Average ranks....... a 


Blanch time was approximately minimum adequate for enzyme in 
activation at each temperature 


* Rank 1 softest firmnest; average of 2 replications with & 


judges except bottom line, which was single 


both water and steam produced a more tender texture. 
Increasing the cooking time in boiling water for the 
190°- and 200° F.-blanched samples by an amount 
equal to the blanching time at 212° F. did not. signifi- 
cantly change the relative texture ranks of the 3 sam- 
ples. Also, storage for 6 weeks at 20° F. did not 
change the order of texture ranks. 

Effect of degree of blanching on texture was noted 
in Lot 9 of TTT beans where some packages contained 
excessively tough beans. Samples with tender texture 
had low peroxidase activity by Morris’ test paper 
procedure (7, 8), whereas those with tough texture 
had the highest peroxidase activity and were econ- 
sidered to be inadequately blanched. This was true 
for samples stored at —20° F. and 0° F. for 0, 4, 8, 
and 12 months. Off-flavor development at 0° F. was 
independent of variation in texture. Visual color 
observations on samples just adequately blanched, be- 
fore and after storage, showed that samples blanched 
at higher temperatures (200° to 212° F.) had a 
clearer green color than those blanched at lower tem- 
peratures (190° to 195° F.) 
flavor indicated a similar preference for high-tempera- 
ture, short-time-blanched material. Thus the same 
blanching conditions gave the best color, texture, and 


Judges’ comments on 


flavor retention in green beans both during processing 
and storage. 

This is in accord with the extensive data on chloro- 
phyll conversion and subjective appraisal developed 
in the TTT study (2). 


SUMMARY 


Chlorophyll loss during blanching was found to be 
linear with respect to time at a given temperature. 
Blanching temperature and degree of blanch affeeted 
chlorophyll retention in storage, which was related to 
initial chlorophyll, as previously shown (2), within 
certain limits of enzyme inactivation. Color and tex- 
ture were also affected by blanching conditions. The 
key to better quality in frozen green beans was found 
to be short-time adequate blanching in the tempera 
ture range 200° to 212° F. 
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Packaging Industry: 


(Manuscript received May 31, 1958) 


ae TYPES of control charts 
for averages and ranges are widely used in many 
manufacturing operations to assure consistent product 
quality. However, in food packaging operations it is 
frequently more desirable to control actual maximum 
and minimum fills rather than the average fill or the 
range of fills: for example, regulation of filling equip- 
ment to prevent over- and underfills, or setting upper 
and lower rejection limits for an automatic weighing 
device. Although the Federal Food, Drug, and Cos- 
metic Act (/) requires an accurate label declaration 
of the net weight of a packaged product, it does not 
vive specific minimum tolerances for weight, count, 
or measure. However, a ‘‘reasonable’’ deviation from 
the declared contents is acceptable (1). The interpre- 
tation of a ‘‘reasonable’’ deviation by regulatory offi- 
cials depends, to a large extent, upon each individual 
packer’s process. Thus adequate control of  high- 
speed, continuous, food packaging operations has legal 
significance as well as economic import. 

Natural variations in food packaging operations ac- 
count for a portion of both negative and positive 
deviations from the declared ‘‘net weight’? of the 
product. Statistical quality control charts reveal the 
patterns of natural process variation (3) and objece- 
tively determine if the deviations from the declared 
contents are ‘‘reasonable’’ for an individual packer. 
In appraising the filling operations, it is more de- 
sirable to apply control chart techniques directly to 
underfills and overtills rather than to averages and 
ranges. Specific evaluation of the extent of under- 
filling and overfilling in a packing process is accom- 
plished by the use of extreme value control charts. 

This paper describes the calculation of the chart 
limits and discusses some of the uses of extreme value 
control charts. The example used to demonstrate this 
method was taken from the food industry. 


COMMERCIAL OPERATION EXAMPLE 


The food produet was filled into metal containers by auto 
matie, multihead filling machines. The declared net weight on 
the label was S ounces or 226.8 g. A process capability study 
was run on the filling operation under normal operating condi 
tions to determine the minimum point of underfilling and the 
maximum point of overfilling, Six successive samples of filled 
containers were drawn once an bour from the production stream 
from enech filling-head until 25 groups per head were aeeumu 
lated. Net weight of the contents of each container was deter 
mined by standard procedures: each filled container was 


weighed, emptied, and again weighed. Net weight of the 
product in each container was then determined by subtraction. 


All data were recorded in grams, A sample of the data accumu 


* Presented at the Eighteenth Annual Meeting of the Insti 
tute of Food Technologists, Chieago, Illinois, May 28, 1958, 
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Mae-Goodwin Tarver and 
Anna May Schenck 
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Division Research and Development 
Department, Chicago 20, Illinois 


lated from filling-head No. 1 is shown in Table 1. This filling 
head was representative of the filling machine average and all 
control chart caleulations are confined to this particular filling 


TABLE 1 


Sample of data from filling-head No. 1 
(6 cans per sub-group; net weight in grams) 


Midrange 


Sub-group |) Maximum | Minimum | (max + min) Average Bane 


number value value 

1 4.0 
2 8.5 
4 7.5 
5 6.0 
21 9.5 
22 7. 
70 
6.0 
70 

Average 232.8 225.5 229.2 229 7 
Symbol Nmax Amin ‘ x K 


AVERAGE AND RANGE CHARTS 


Figure | shows the pattern of filling variation obtained when 
the conventional average charts were plotted for these data. 

The range chart (Figure 1) shows that the variation in fill 
ing weight from can-to-can is almost too consistent since all of 
the 25 ranges lie within the two sigma and three sigma limits. 
Furthermore, this chart does not show the value of the smallest 
fill or the value of the largest fill that will be obtained from 
this filling-head. The conventional average chart (Figure 1 


isk 235+ 
= 
5 © 6 2 2 § 0 6 
Sampie No. in Order of Sample No. in Order of 
Production Production 


RANGE CHART AVERAGE CHART 


Figure 1. Conventional average and range control charts for 
filling-head No. 1 (6 containers per sub-group). 


shows that the average quality level of the product from filling 
head No. 1 varied extensively over the sampling period, with 9 
groups lying outside of the two sigma limits and two outside 
the three sigma limits. This filling-head operated at a nominal 
filling weight of 229 g.; 2 grams over the declared content. 
Again the chart does not show the lower limit of underfill nor 
the upper limit of overfill for single containers from this filling 


hey 

head. 

4 
‘3 
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Calculations 


The limits of these charts are based on well-known control 


chart factors (2). The three sigma limits for the Range Chart 


for samples of 6 containers ure: 


Dok 0 7.3 g. 0 = Lower Control Limit (1 


where: Ds= a factor dependent upon sample size; 


K = the average range 


DK = 2.004 7.3 g. 14.6 g. Upper Control Limit (2 


where: Dy = a factor dependent upon sample size 


The three sigma limits for the Average Chart for averages of 


6 containers are: 


X + AR = 229.3 + 0.483 (7.3 g. 293 +352. (3 
where x grand average 
\ a factor dependent upon sample size 
Lower Control Limit 225.8 g. Upper Control Limit 232.8 g. 


EXTREME VALUE CHARTS 


Figure 2 No. 1 plotted as 
chart the left 


lowest sample value from 


from filling-head 
extreme value The 
underfills is obtained by plotting the 
exeh The the 
obtained by plotting the highest sample value from each group. 
in the center provides information about 


shows the data 


control charts. on showing 


sub-group. chart on right showing overfills is 


The midrange ehart 


(Max + Min 


the process average since the sample midrange, 


The 
filling operation 


the sample. chart 
the 
with one group outside of the two sigma limit but none outside 
of the three limit. The of underfills under 
operating conditions for this filling-head is 220.0 g.; the aver 
age underfill is 225.5 g. The chart for overfills 
normal the filling operation this 
period with two groups outside the two sigma limit 


is an estimate of the central point of 


for underfills shows normal variation in 


sigma limit normal 


also show 
sampling 
but 


varintion in over 


none 
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overtills for this 
238 g. and 


sigma limit. The limit of 
normal operating conditions, is 
overfill, 232.8 g. The chart 
the two sigma limit but none outside the three 


the three 
filling-head, 
the 
groups outside 
sigma limit. The estimate of the process average obtained from 


outside 


midrange shows 5 


average 


the midrange chart is 229.0 g. 
These extreme value control charts (Figure 2) accomplish 


their major objective: specification of tolerances for overfills 
and underfills under normal operating conditions for filling- 
head No. 1. Any fill below 220 g. is an underfilled container 
and any fill above 238 g. is an overfilled container when a sam 
ple of 6 containers is taken from this specifie head. These 


tolerances indicate that the fill of a single container is expected 
to deviate 7 g. above the declared label weight. 
Au additional advantage to this method of control charting is 
that a very simple average, the mid 
range, is used to obtain the average quality level of the filling 


below and 11 g. 


simple estimate of the 


process. These extreme value and midrange charts resulting 
from the process capability study are prototypes of standards 
of conformance used for directly controlling underfills and 
overfills during the commercial packaging operation. 
Calculations 
The three sigma limits of the Extreme Value and Midrange 

Charts (6) are based on Gz and Hy faetors reported by Cow 
den (3 The three sigma limits for the Underfill and Overfill 
(3, 6) charts are: 

C + Hak = 229.8 + 1.97 (7.3 g. 229.2 + 9.3 ¢ (4) 
where: C= average midrange 

H a factor dependent upon sample size 


The Lower Control Limit for underfills is 219.9 g. The center 
this the 


line for chart is average minimum sample value: 


center 


The Upper Control Limit for overfills is 238.4 g. The 


line for this chart is the average maximum sample value: 
Amax = 232.8 g 
The three sigma limits for the Midrange Chart are: 
C + Gek = 229.2 + 0.57 (7.3 g 299.2 + 4.2 ¢ (6 


where: G a factor dependent upon sample size 
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Extreme value control charts for filling-head No. 1 (6 containers per sub-group). 
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Figure 2. 
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Lower Control Limit 225.0 g. Upper Control Limit 
255.4 


The factors, Ge and Hs, are obtained from Table 2. 


TABLE 2 
Factors for midrange and extreme value charts using range 
n Number of items (ie? He? 
per grou} (Midrange) | (Extremes) 
1.88 2.72 
1.07 1.82 
i oso 1.53 
0.66 1.36 
O.57 1.27 
; 120 
0.47 1.15 
1.160 
0.42 1.07 
Gz factors quoted from Cowden (3), Table 22.2, by permission of 
publisher 
He factors quoted from Cowden (3 Table 22.5, by permission of 


publisher 


Only one limit for each extreme value was caleulated for the 
data from filling-head No. 1. When only the lower and upper 
limits for underfill and overfill are used, samples in which the 
lowest single value lies below the lower limit for underfilling, 
and the highest single value lies above the upper limit for over 
filling give indisputable evidence that the proeess level has 
shifted, 

Two limits may be applied to each chart about the underfill 
or overfill center line if double controls are desired. If these 
additional limits are plotted, satisfaetory evidence is obtained 
of a shift in process level under the following conditions: 


(1) The lowest single value lies above the limit of underfill 
and the largest single value lies above the limit of 
overfill. 

(2) The lowest single value lies below the limit of underfill 
and the largest single value lies below the limit of 


overfill, 


COMPARISON OF OPERATING CHARACTERISTIC 
CURVES 


Figures 3 and 4, the operating characteristic curves of 


the conventional average and range charts are compared with 


those of the midrange and extreme value charts for samples of 
six drawn from a normal population. The operating charac 
teristic curve for the average chart (Figure 3) indieates that 
if the population average is 229.3 g., the chart will accept sam 
ples with an average below 224.0 g. and above 234.6 g. 10% of 
the time. However, the midrange chart—with midranges equal 
to these same values—will accept samples approximately 22% 
of the time. The control chart for averages is therefore slightly 
more sensitive than the midrange chart for deteeting shifts in 
the average quality level of a normal population. 

The operating characteristic curves for the range chart and 
for the extreme value eharts are shown in Figure 4. Again 
assuming normality, if the ratio of the sample variation to 
population variation is as high as 2.6, the extreme value charts 
will aeeept samples only 10°) of the time whereas the range 
chart will accept samples of the time. This comparison 
demonstrates that extreme value charts are more sensitive to 
shifts in maximum and minimum sample values than the range 
chart. The reason for this greater sensitivity is that the range 
is based on an absolute difference, regardless of the numerieal 
values involved, whereas the individual extremes of the sample 
retain their separate, numerical identities. 

The sampling frequency for extreme value and midrange 
charts depends upon how rapidly the process changes. <A 
relatively stable process is sampled less frequently than a 
rapidly ehanging process. The exact sampling frequeney is 
determined by studying a specific process, 
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Figure 3. Operating characteristic curves for average and 
midrange control charts (normal population) n = 6. 


—— RANGE 
—--— EXTREME VALUES 


PROBA 


| 2 3 4 5 6 7 
0,/0,* RATIO OF SAMPLE VARIATION TQ POPULATION 
VARIATION 


Figure 4. Operating characteristic curves for range and ex- 
treme value control charts (normal population) n = 6. 


Extreme Value Control Charts in Process Control 


Extreme value control charts serve 3 purposes in process 
control: 
(1) they provide rational tolerances for underfills and 
overfills ; 
(2) these charts set a standard of conformance for the 
direct control of under-and overfills, and of the process 
average, in commercial operations; and 


extreme value control charts aid in establishing realistic 
rejection limits for sample or automatic checkweighing 
so that these limits are directly related to filling or 
packaging capacity. 


STANDARD OF CONFORMANCE 


A standard of conformance for commercial process 
control is the result of a satisfactory process capabil- 
ity study. The standard of conformance for under- 
fills, overfills, and the average process level for tilling- 
head No. 1 resulted from the data obtained from this 
head. In aetual practice, it is necessary to determine 
whether or not the individual filling-heads of a multi- 
station machine are operating at different process 
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INSIDE SCIENCE 


New Expanded Edition 


The Vital Story 


by Science 


THE “FIRST VITAMIN 


Vitamin A was probably the first to be discovered. As early as 
1909 Hopkins and Stepp found that certain fat-soluble sub- 
stances were necessary for the growth of mice and rats. Between 
1913 and 1915, working independently, the teams of McCollum 
and Davis, and Osborne and Mendel revealed the existence of a 
— = fat-soluble fraction in butter, egg yolk 
and cod-liver oil, which was essential 
for the growth of laboratory animals. 
McCollum and Davis concluded that 
the unknown substance was organic in 
nature. They had, in effect, discovered 
vitamin A, even though they did not 
so name it. 


An interesting point: McCollum and 
Davis noted that the word “vitamine,” coined by Casimir Funk 
a year or so previously, might be used to describe the growth 
factor they had found. Subsequently, McCollum (and Kennedy) 
reversed this opinion and suggested that the unknown sub- 
stances which induced growth be called fat-soluble A and 
water-soluble B. In their opinion these phrases better described 
the unknown factor. Casimir Funk disagreed, however, pointing 
out that, to be truly descriptive, the phrases should read 
growth-promoting fat-soluble A, etc. This obviously being cum- 
bersome, Funk suggested the designations: vitamine A, vitamine 
B, and so on. These (with the final “e” omitted) are now firmly 
embedded in the language. 


Other investigators worked on the problem of carotene, begin- 
ning in 1831 when Wackenroder isolated that substance from 
carrots, We shall see later how vitamin A and the carotenes, 
particularly beta carotene, are interrelated. 


TRACKED DOWN 


Various tries at isolating vitamin 
A were made in the 1920s. Investiga- 
tors in Japan and England attempt- 
ed without success to extract the 
elusive vitamin from cod-liver oil. 


After establishing the structural formula of beta carotene, Paul 
Karrer of Switzerland turned his attention to vitamin A. He 
ind his colleagues, using halibut-liver oil (which has a much 
higher potency than cod-liver oil) succeeded in determining 
the structure of the vitamin A molecule in 1931. 


WHAT IT IS 


Pure vitamin A crystals are pale yellow in color. 
They are soluble in fat and in fat solvents but 
not in water. The chemist’s formula is C»H .O, 
expressing the vitamin'’s composition of carbon, 
hydrogen, and oxygen. Beta carotene has the 
formula Cw Hoe. 


Vitamin A is stable to light and heat, but is destroyed by oxida- 
tion and ultraviolet light 


Iwo vitamins A have been discovered. Vitamin A; occurs in 
animal products such as egg yolk, liver, butter, and in the livers 
of salt water fish. Vitamin A, is found in fresh-water fish livers. 


Writer 


As now used by pharmaceutical and food manufacturers, vita- 
min A is in liquid form — in solution in edible, vegetable oil 
—or in dry granular form in which tiny droplets of the liquid 
vitamin are encased in a dry, edible material. 


ACTION 


Human beings receive their vitamin A from many sources. They 
eat vegetable foods rich in beta carotene (a provitamin A) which 
is then converted by the body into a vitamin. They eat animal 
products which contain the vita- 
min. They eat processed foods 
which are fortified with beta 
carotene or vitamin A or both. 
They use pharmaceutical prep- 
arations of the vitamin, with or 
without other vitamins, for ther- 
apeutic or protective effect. 


The liver has been found to be the main storage site of vitamin 
A. It is also lodged in the kidneys, lungs, adrenal glands, and 
body fat. 


It is believed that provitamins A are converted to the vitamin 
in the intestinal wall, the liver, and other parts of the body 
through the action of the enzyme called carotenase. 


Vitamin A is absorbed primarily in the healthy intestine and is 
carried in the lymph and blood to the body’s storage depots. 


HOW MUCH DO WE NEED? 


According to the Food and Nutrition Board of the National 
Academy of Science — National Research Council, in its 1958 
publication #589, vitamin A is needed daily (in various amounts 
depending on age and sex) to maintain good nutrition of healthy 
persons in the U.S. A. The following table expresses the Board’s 
recommendations in International Units of the vitamin. 


NATIONAL RESEARCH COUNCIL RECOMMENDATIONS FOR 
DAILY VITAMIN A INTAKE 


Men (all ages) 5,000 Children (1-3 years) 2,000 
Women (all ages) 5,000 Children (4-6 years) 2,500 
Women (pregnant, Children (7-9 years) 3,500 

second half) 6,000 Children (10-12 years) 4,500 
Women (lactating) 8,000 Boys (13-19 years) 5,000 
Infants (2-6 months) 1,500 Girls (13-19 years) 5,000 
Infants (7-12 months) 1,500 


The Food & Drug Administration of the U. S. Department of 
Health, Education and Welfare has set the following standards 
as being the minimum daily requirement. In other words, these 
amounts are the /east which can be ingested to prevent recog- 
nizable signs of deficiency disease from developing. There is an 
opinion among nutrition experts that the minimum amount of 
a vitamin is not necessarily the best criterion. 


F. & D. A. MINIMUM DAILY REQUIREMENTS OF VITAMIN A 


(Measurements in U. S. Pharmacopeia (U.S.P.) units 
which equal International Units) 


Children (1-11 years) 3,000 
Infants (to 1 year) 1,500 


Men and Women 
Adolescents (12-19 years) 4,000 
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The Vital Story of Vitamin A (continued) 


DEFICIENCIES AND MEDICAL USES 


Correcting a vitamin A deficiency has little of the instant, dra- 
matic impact that, tor example, vitamin C has in curing scurvy. 
Because of the body’s ability to store quantities of vitamin A 
which are released as needed, a considerable time passes before 
the vitamin A deficiency develops. 

Lack of enough vitamin A shows itself in several ways. 

“Dark adaptation” of the eyes is diminished. Go from a bright- 
ly lighted place to one which is dim or 
dark; notice how your eyes need a few 
moments to adjust. This is known as dark 
adaptation. With vitamin A deficiency, 
the power of the eyes to make the adjust- 
ment quickly and completely is lessened, 
sometimes severely or dangerously. 
The skin, too, becomes dry from lack of vitamin A. The linings 
of the hair follicles harden and become plugged, thus inter- 
fering with the secretion of the skin’s oil glands. 

Other epithelial tissues, such as the linings of the upper parts 
of the respiratory passages, the genito-urinary tract, the ali- 
mentary canal, may not function properly. 


.. 


Vitamin A is necessary for growth. When children fail to gain 
weight a deficiency of the vitamin may be suspected. 
Physicians treat the deficiency states with therapeutic doses of 
the vitamin. To prevent their development or recurrence they 
may prescribe supplementary dosages. 


MICROGRAMS, U. S. P. UNITS, INTERNATIONAL UNITS 


The measurement of vitamin A is made in /nternational Units 
which may be abbreviated as I.U. or i.u, 


One International Unit of vitamin A is equivalent to: 
— 0.344 microgram of crystalline vitamin A acetate. 
— 0.300 microgram of crystalline vitamin A alcohol. 
— the activity of 0.6 microgram of pure beta carotene 
—one U.S. P. unit of vitamin A. 
In everyday measurement, one ounce equals 94,500,000 Inter 
national Units of vitamin A alcohol. 
Vitamin A is available to pharmaceutical and food manufac- 
turers in forms having standardized potencies as, for example, 
liquid products containing 1,000,000 units per gram or dry 
beadlets having 250,000 or 500,000 units per gram. 


MEASURING VITAMIN A 


The best known and most commonly used method of measuring 
vitamin A is the Carr-Price spectrometric assay. In this chemical 
test a measurable blue color appears when a reagent (antimony 
trichloride) is added to the vitamin. The so-called “blue value” 
when measured photometrically can be converted by a math- 
ematica: formula into International Units of vitamin A. 


PROVITAMIN AND VITAMIN 


The carotenes and vitamin A are known 
to be closely related. The former are 
known as precursors, or provitamins. It 
is one of nature’s singular facts that the 
carotenes contain no vitamin A and yet 
have important vitamin A value. The 
body has a mechanism by which caro 
tene is converted to vitamin A. 


Four carotenoids: alpha-, beta-, and gamma carotene, and 
cryptoxanthin are known to be provitamins A. Of these, beta 
carotene is the most valuable in supplying the vitamin’s value. 
The carotenes exist as colors in vegetable material. Example: 
carrots from which the word “carotene” was derived. 

The chemical formulae of the carotenes show their relationship 
to vitamin A. This is demonstrated in the diagram that follows 
showing vitamin A and beta carotene. 

Theoretically, one molecule of beta carotene could be expected 
to yield two of vitamin A. Actually this efficiency of conversion 
is not normally achieved in the human body. 
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BETA CAROTENE 


GOOD SOURCES 


Margarine, which has been fortified with 
vitamin A or with a combination of the 
vitamin and beta carotene (for safe coloring, 
plus nutritional value) supplies important 
amounts in our daily diet. Butter, too, can — 
be a valuable source. It contains vitamin A 
in quantities which vary as the dairy cows’ 
diet varies between seasons. Another good 
source of vitamin A is beef or calves’ liver 


There are many foods which contribute vitamin A value through 
their supplies of the carotenes. Among these are apricots, beet 
greens, broccoli, carrots, kale, spinach, sweet potatoes, and 
turnip greens. 


MOSTLY, IT’S MADE 


After the chemical composition was determined by Paul Karrer 
and the product was crystallized by Holmes and Corbett, many 
attempts were made to synthesize the vitamin. The most suc- 
cessful, that of the Roche research team headed by Otto Isler, 
supplies a large portion of the world’s requirements. 

Vitamin A is also extracted from natural sources such as the 
liver of fish. Esthetically and practically, however, synthetic 
vitamin A has been found the most satisfactory for products 
used by human beings 

The U. S. production of synthetic (man-made) vitamin A is meas- 
ured in tons. This huge annual production is enough to supply 
daily 170,000,000 people, the total population of the United 
States, with the 5000 international units (recommended by the 
National Research Council for daily adult intake) and still have 
enough synthetic vitamin A left 
over for use in animal feeds, pet 
foods, for export, etc. Of course, 
not everyone does receive his 
daily requirements through the 
medium of manufactured vita- 
min A. Yet, the potential is 


ilways there. 


Pure beta carotene, so closely allied with vitamin A, also is 
man-made in large amounts for use in safely coloring and 
fortifying foods. Since it was first synthesized in Roche research 
aboratories, beta carotene Roche has been produced in ever- 
increasing quantities to meet the demands of the food industry 
for safe, sure, economical, yellow color with nutritional value 
as a bonus. 


REPRINTS ON REQUEST 


This article is published as a service by Hoffmann - La Roche. 
It is one of a group which outlines Knowledge of the vitamins. 
Reprints of this and all others in the Roche series are available 
without charge. Reasonable quantities will be supplied gratis to 
educators for use in their courses as teaching aids. 

Please address all correspondence and requests to the Vitamin 
Division, Department of Education, Hoffmann - La Roche Inc., 
Nutley 10, New Jersey. In Canada: Hoffmann-La Roche Ltd., 
1956 Bourdon Street, St. Laurent, Montreal 9, P. Q. 


ROCHE ROUND THE WORLD: Affiliated Companies in — 
Basel * Bogota * Bombay « Brussels * Buenos Aires * Grenzach 
(Baden) Havana Istanbul Johannesburg London « Madrid 
Mexico City * Milan * Montevideo + Paris * Rio de Janeiro 
Stockholm * Sydney Tokyo Vienna Agencies in other 
countries 
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Aluminum Foil Patkagine 


~Vacuum Packaging 


Report No. 20 of a Seriea Reynolds Metals Co. 


Of all methods of flexible pack- 
aging, only the vacuum pack 
approaches the ultimate in the 
protection it provides. Used for 
foods and other products subject 
to deterioration and spoilage, 
vacuum packaging in its com- 
plete form provides by far the 
greatest protection against mois- 
ture loss or gain, oxidation, chem- 
ical change or decomposition and 
bacterial changes. It assures 
to the consumer higher quality 
maintained over a shelf life many 
times longer than is possible with 
products not vacuum packaged. 


To achieve its high potential, 
vacuum packaging must have 
perfection in the material used. 
The material must be imperme- 
able to water vapor, oxygen and 
gas permeability. It must main- 
tain this impermeability under 
varied conditions—high and low 
temperatures, high and low 
relative humidities. In flexible 
packaging, these extreme speci- 
fications can be met only with 
aluminum foil as a component of 
the material used. And aluminum 
foil also provides impermeability 
in another useful sense. It is com- 
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pletely opaque — excluding light 
rays that can cause losses of vita- 
mins, nutrients, flavor and color. 


Various Foil Materials 


Aluminum foil vacuum pack- 
aging materials include lamina- 
tions to such heat-sealing films 
as Saran, Vinyls, Pliofilm and 
Polyethylene. Extra strength or 
use characteristics can be pro- 
vided by adding Mylar* cellulose 
acetate film, cellophane, paper or 
fabrics. Other vacuum packaging 
materials can be made by extru- 
sion coating of aluminum foil. 


With these many combinations 
of materials, various processes 
can be used. After the evacua- 
tion, essential for the removal of 
all oxygen, it is sometimes advis- 
able to add nitrogen or other in- 
ert gas at atmospheric pressure. 
Also, the possibility of steriliza- 
tion methods in processing and 
packaging is to be considered 
where straight vacuum pack- 
aging is not sufficient to prevent 
bacteria or mold growth—as in 
packaging meats and other foods 
high in moisture content. Many 
other foods can be vacuum pack- 


aged indefinitely if they are dry 
or dehydrated or if they contain 
a sufficient concentration of salt 
or other preservative. 

Again, the length of storage life 
depends upon the moisture, gas 
and oxygen permeability of the 
package. Laboratory tests have 
shown that powdered whole milk, 
coffee, dehydrated meats and 
vegetables will keep more than 
two years without loss of quality 
when vacuum packaged in alum- 
inum foil laminated pouches. 


Explanation of Chart 


The graph shows typical perme- 
ability or vacuum retention prop- 
erties of three materials used as 
pouches for vacuum packaging of 
sliced luncheon meat. All were 
packed at a vacuum of 29 inches 
of mercury. Loss of vacuum was 
measured weekly for four weeks. 
Note that the pouches with alum- 
inum foil, materials 1 and 2, main- 
tained a vacuum of over 28 inches 
throughout the four-week test, 
while the non-foil material lost 
nearly 4 inches of vacuum. In the 
same study, the meat in the foil 
vacuum package, when stored at 
40° F., was normal in color, odor 
and appearance after 40 days, 
whereas the meat in the non-foil 
package stored under the same 
conditions retained its normal 
color, odor and appearance for 
only 20 days. 

An additional advantage of flexi- 
ble vacuum packaging over other 
forms is the saving obtained in 
weight and in space. 

For more information, call any 
Reynolds sales office or write to 
Reynolds Metals Company, 
Richmond 18, Virginia. 


*Du Pont trade mark for their Polyester film. 
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Watch Reynolds TV show “Walt Disney Presents” Friday nights on the ABC-TV Network. 
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levels. When no such differences are found, the 
product of the filler is sampled at random to establish 
one standard of conformance for the entire machine. 
When out-of-control fills are known to reflect indi- 
vidual filling-head characteristies, the heads must be 
either adjusted to the same process level or standards 
of conformance must be set for each filling-head and 
separate extreme value charts plotted for each head 
during the commercial operations. This latter pro- 
cedure, although it is the most exact statistical solu- 
tion, is a costly one. The following modification is sug- 
gested to balance cost against statistical efficiency : 


(1) set the filling heads to operate as close as possi- 
ble to the same process level; 


(2) select a sub-group size equal to, or a multiple 
of, the number of filling-heads ; 


from a capability study, calculate the stand- 
ards of conformance for underfills and overfills 
based on the normal variation between filling- 
heads and the variation within heads ; 

(4) in commercial filling operations, again select a 
sub-group size equal to the number of filling- 
heads and select one sample from each filling- 
head at each sampling period ; 


at each sampling period, plot the smallest value 
in the group on the chart for underfills and the 
largest value on the chart for overfills ; if possi- 
ble, record the filling-head identification beside 
each point on the charts. 


If one particular filling-head is consistently high or 
low, this condition will be quite obvious on the ex- 
treme value charts. If points go out of control, the 
maverick filling-head is adjusted at the earliest possi- 
ble shut-down. Even if samples cannot be identified 
on the charts in regard to filling-head origin, the as- 
signable cause of out-of-control points is likely to be 
one specifie filling-head; the maverick head is then 
located when the machine is shut-down. 


CHECKWEIGHING REJECTION LIMITS 


The rejection limits for sample checkweighing are 
caleulated from a filling machine capability study by 
incorporating the variation in filling weights within 
a head with the variation in filling weights among the 
different filling-heads so that the total machine vari- 
ation is obtained. This total filling machine variation 
is then used to caleulate the control limits for the 
minimum and maximum extreme filling weights in the 
usual manner for samples of a given size, based on the 
average range. The average range is calculated from 
the total variation by means of the familar rela- 
tionship: 

R door (6 


where: ds = a factor dependent on sample size (3) 


oy = total variation of the filler 


The product emerging from the filler is sampled at 
stated intervals of time or of production. The sample, 
6 containers for example, is then checked for the maxi- 
mum and minimum extreme filling weights. For the 
sample to be acceptable, the underfill and the overfill 
must be within the established limits. 

Rejection limits for automatic check weighers which 
100% inspect the output of a filling machine are based 
on the specification limits for individual samples. 
However, these specification limits are realistie only 
when the filling and packaging equipment are capable 
of operating within the extreme value control limits. 
If such is the ease, then the results from a filling ma- 
chine capability study are used to set the limits for 
the automatic checkweigher. If the filling equipment 
is not capable of operating within the extreme value 
control limits, then the automatic checkweigher is 
merely inspecting quality into the process by reject- 
ing an excessive proportion of the product. 


SUMMARY 


Extreme value control charts are designed to control 
actual maximum and minimum sample values, rather 
than averages or ranges; however, they are not uni- 
versal substitutes for the conventional average and 
range charts. 

In processes such as filling, where emphasis is 
placed on controlling over- and underfilling, this 
method of quality control charting gives excellent 
results. It provides rational tolerances for underfills 
and overfills, sets a standard of conformance for direct 
control of these operations, and aids in establishing 
realistic rejection limits for sample or automatic 
checkweighing so that these limits are directly related 
to filling or packaging capability. 
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Tue EFFECT of temperature on 
coffee flavor has attracted the attention of the indus- 
try, particularly with the development of instant 
coffee. Users of large quantities of freshly brewed 
coffee often need to hold a batch at elevated tempera- 
tures for some time before it is completely consumed, 
or add the last portion of an old batch to a freshly 
brewed coffee. In either case, the quality of the brew 
is lowere.t. 

This study was undertaken in an attempt to evaluate 
the nature and extent of flavor deterioration in coffee 
brew subjected to elevated temperatures and to ex- 
plore the behavior of some of the chemical compounds 
found therein. 

It is common knowledge that many of the flavoring 
compounds used by other industries were carbonyl 
compounds of the ketone or aldehyde type. Hughes 
and Smith (/2) recognized that it was quite possible 
that these compounds, might play an important role 
in the flavor of coffee. These authors studied the loss 
on roasting and the loss upon holding the roasted 
beans of several carbonyl compounds reported present 
in coffee. The behavior of these compounds in coffee 
brew, however, has been left to speculation. 

The literature on the chemistry of coffee is exten- 
sive. There are numerous references to chlorogenic 
acid (1,5, 7, 8, 21, 22, 27, 28, 32) to other important 
acids (2, 3, 4, 10, 17, 18) to the phenomena of staling 
(23, 24, 25) and to analytical methods specifie for the 


constituents of coffee. 


EXPERIMENTAL 


Standard coffee brew was prepared from a blend of coffee 
composed of 300, Santos (Brazil), 350¢ Armenia (Columbia), 
and Mara (Venezuela 

\ drip-coffee brew with redistilled water was prepared ae 
cording to the recommendations (1/7?) of the Coffee Brewing 
Institute (S85 g. of coffee plus 1330 ml. of water). 

Standard experimental conditions were chosen as the holding 
of coffee brew at 63° C., 73° C., 83° CL and 93° C, for 0, 1, 3, 6 
and 24 hours, 

Determinations for pure water solutions of caffeine, trigonel 
line, chlorogenic acid, and eaffeie acid were earried out by 
teer’s Law Caleulation from the ultraviolet absorption speetra 
of the eompounds. Pure water solutions of these compounds 
were subjected to standard holding times at 83° C., and the 
recovers of compound enleulated, 

The reeovery of carbon-dioxide from the pyrolysis of quinic 
aeid in water solution was determined by the method of Proetor 
Loekhart and Goldblith (26). 


* Presented at the Eighteenth Annual Meeting of the Insti 
tute of Food Technologists, Chieago, May 28, 1958. 

"Contribution No. 353 from the Department of Food Teeh 
nology, Mass. Inst. Technology. 
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The measurement of caffeine in coffee brew was carried out 
by the method of Ishler, Finueane and Borker (1/4), using 
20 ml. samples of standard coffee brew. 

Trigonelline was measured by the method of Moores and 
Greniger (27), using a Yo dilution of standard coffee brew, 
and chlorogenic acid was determined by the method of Moores, 
MeDermott, and Wood (21), using a 35 dilution of standard 
coffee brew. 

Organoleptic studies were conducted by means of an in 
complete randomized block design. Judges were given a freshly 
prepared reference sample with which the test samples were 
compared, The simple hedonie (1 to 9) rating seale was used 
for scoring. Each judge was presented with a freshly prepared 
reference sample and two test samples which had been subjected 
to a given holding time but at different temperatures. The 
data obtained were tested for significance at the 990% confidenc: 
limits (29). 

Pure earbonyl compounds held in water solution at 83°C 
for 0, 1, 3, 6 and 24 hours, as well as total saturated and un 
saturated carbonyl compounds in coffee brew were determine 
by a modification of the methoa of Henick, Benea and Mitchel 
(9). For water solutions of pure carbonyls, extraction was 
made from water with benzene. For coffee brew, benzene was 
also the extracting agent. 


RESULTS AND DISCUSSION 


The results obtained from the organoleptic studies 
(Table 1) showed the following pattern: Coffee brew 
held for as little as one hour, regardless of the tem 
perature, was scored significam'vy lower than the 
freshly prepared control samples. Thus, the impor- 
tance of serving brewed coffee as soon after prepara- 
tion as possible can be seen. 

It was noted that the mean hedonic rating for coffee 
brew held one hour was highest at the highest holding 
temperature. 

The fact that the highest hedonic rating, after one 
hour of holding, was obtained for the coffee brew held 
at the highest temperature, seemed strange since the 
reverse was true for all other holding times. In cases 
where the brew was held for 3, 6, and 24 hours, the 
lowest rating was always given to the sample held at 
the highest temperature. 

The possibility that some tasters might prefer hot 
coffee to lukewarm coffee was precluded since the 
serving temperature for all samples was the same 
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TABLE 1 


Organoleptic analysis of standard coffee brew 
(Mean hedonic rating at t.. level) 


‘Tine of holdine Holding temperature (° C.) 


7.36 = .16 7.56 .16 7.36 16 
1 6.12 + .40 6.34 + .40 6.84 + .26 
; 5.72 = .53 6.00 + .52 4.8289 + .36 

39 + 2 + 
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INFLUENCE OF HIGH TEMPERATURE 


These data show that freshly prepared coffee brew 
was unquestionably preferred to coffee brew held for 
any length of time at any holding temperature. The 
mean hedonic rating of 7.36 + 0.16, when the highest 
possible rating is 9.0, indicated that this initially was 
good coffee. 

Studies indicated that hexaldehyde butyraldehyde 
and acetone (Table 2) were all unstable in pure solu- 
tion when held at 838° C. for various periods of time 
up to 24 hours. The data indicated a rapid loss of the 
carbonyl compound in the first hour, followed by a 
slower rate of loss over the next few hours, up to 24 
hours. 

The results of carbonyl analyses in standard coffee 
brew are shown on Tables 3 and 4. It is possible that 
the relatively great loss of unsaturated carbonyl com- 


pounds after one hour at 93° C. compared with the 


TABLE 2 


Recovery of carbonyls from water solution 
(Holding temperature, 83° C.) 


Carbonyl Carbonyl 


Carbonyl recoverable | recovere 
Time of holding Recovery 
idded in a single 


extraction 


in a single 
extraction 


ml.) u-g./ml 


stercaldehyde, extract coefficient 
coefficient 
Acetone, extraction icient 


sSutrvaldehyde, extract 
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losses at lesser temperatures coupled with the rela- 
tively higher organoleptic acceptance of this sample, 
is indicative of the formation of other flavor com- 
pounds. Further studies on the chemistry of unsatu- 
rated carbonyl compounds in coffee brew would be 
necessary to settle this question. 

The behavior of the total unsaturated carbonyl com- 
pounds content of coffee brew was generally in agree- 
ment with the pattern established by the organoleptic 
analyses. The loss of these compounds was found to 
be greater at the longer holding times and at the 
higher temperatures 

The effect of holding for one hour at elevated tem- 
perature was to increase the content of saturated 
Table 4 


rhis is interesting because it marks a series of com- 


carbony | compounds 


pounds whose content increases, for a time at least, 
This 


matches the peculiar pattern found in the organo- 


with increasing severity of holding conditions. 


leptie analyses for the one-hour samples. The fact 
that the saturated carbonyl compounds continue to 
rise after the organoleptic scores begin to fall indi- 
cates that this would not be solely responsible for the 
flavor phenomena 

The increase of total saturated carbonyl compounds 
in coffee brew as opposed to decreases in studies of 
pure solutions of saturated carbonyl compounds, needs 
some explanation. When coffee brew is subjected to 
high temperatures, it is possible that a breakdown of 
The result of this 
formation of large 


some long chain compounds occurs 
breakdown could possibly be the 
quantities of saturated 


carbonyl compounds, as 


evinced by the early increases found in these studies. 

After continued heating, the large quantity of un- 
saturated compounds would become exhausted and the 
rate of 


formation of new saturated carbonyl com 


pounds would necessarily drop off. The destruction of 


TABLE 3 


Recovery of total unsaturated carbonyl compounds from standard coffee brew 
(Total unsaturated carbonyl compounds) 


Temperature of holding ( 


Time of 
holding 
Std. brew 


Yield at “O 


Std. brew 


u-mol./100 ml.) u-mol./100 ml.) 
52.9 52.9 


47.0 


td. bre 


s-mol./100 ml 


TABLE 4 


Recovery of total saturated carbonyl compounds from standard coffee brew 
(Total saturated carbonyl compounds) 


Temperatu 


Time of 
holding 


Std. brew Yield at “O" Std. brew 


u-mol./100 ml u-mol./100 ml 
11.5 
12.0 
13.5 
16.5 
14.0 


e of holding 


Yield at 


| | 
ra 
0 52.4 26.9 27.1 104.5 
; 1 52.7 27.3 15.0 55.4 
6 51.7 26.6 13.4 
24 52.7 27.1 12.6 416.5 
2 41.8 20.9 19.6 94.0 
1 40.7 20.3 15.7 77.5 
41.7 20.5 13.1 63.9 
t 41.5 20.9 13.1 62.6 
24 $1.5 29.9 8.1 
0 29.9 15.45 15.02 97.4 . 
1 29.9 15.45 11.32 73.4 ‘ 
5 29.9 15.45 9.52 61.5 
6 29.9 15.45 7.82 50.6 
_ 29.9 15.45 6.14 19.7 
O500 
4 
) 
Yield at “O Yield at “O Std. brev Yield at “O : 
(hre % 100 wi % ) 
3 38.5 72.9 41.0 77.5 $5.4 85.7 64.5 
6 38.5 72.9 31.0 58 .¢ 42.4 ‘ 
| 
Yield at Std. brew Yield at “O Std. brew 
hre | ) u-mol./100 4 100 ml (%) 
11 11.5 
1 104 17.5 so 
; 117 16.5 14 
t i4 17.5 152 K2.5 
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the saturated carbonyls would continue and a net loss 
would show in time. 

It is interesting to note that these results show 
general agreement with the findings of Hughes and 
Smith (72). Further investigation of this subject 
might prove of value. 

On the basis of the data obtained (Tables 5 and 6), 
it is evident that caffeine and trigonelline in coffee 
brew are completely stable under conditions as ex- 
treme as holding for 24 hours at 93° C. Therefore, it 


TABLE 5 


Recovery of compounds from water solution 
(Holding temperature, 83° C.) 
Cone entration 


of compound 
recovered 


Time of holding Added 


Recovery 


kre.) u-g./ml.) %) 
rel 

99.6 


100.2 
100 
loo 
oo 


' Caffeine Trigonelline 'Chiorogenic Acid. * Caffeie Acid 


TABLE 6 


Recovery of caffeine and trigonelline from standard 
coffee brew 
(Holding temperature, 93° C.) 


Concentration | 
of compound 
std. brew 


Time of holding 


(hra.) u-g./ml %) 
99.7 
99.9 
99.9 


100.5 
100.5 
100.5 


Trigonelline, * Caffeine. 


is highly unlikely that any deterioration in the flavor 
of coffee brew could be due to the destruction, loss, or 
chemical action of caffeine or trigonelline. 

The content of chlorogenic acid in the standard 
coffee brew was found to vary with the length of time 
and the temperature at which the brew was held 
(Table 7). The degree of loss increased with the in- 
crease in temperature. 

The determination of caffeic acid in pure solution 
indicated that it disappeared in direct relation to the 
time and temperature at which the solution was held 
(Table 5). It was noticed that there was a definite 
development of a yellow-brown color, which increased 
in intensity in proportion to the length of the heating 
period. It may be due to complete breakdown of the 
end-products of the caffeic acid deterioration, tetra- 
hydroxycyclohexane and dihydroxystyrene (30, 31). 

The similarity between the ultraviolet absorption 
spectra of chlorogenic and caffeic acid may indicate 
that. the ultraviolet absorption properties of chloro- 
genic acid are due to the caffeic acid part of the mole- 
cule, since quinie acid, the other half of the chlorogenic 
acid molecule, has no ultraviolet absorption spectrum. 

When pure chlorogenic acid was subjected to hold- 
ing for 24 hours at 83° C., the loss was 6%. When 
chlorogenic acid was determined in coffee brew, the 
loss was 15%. 

One explanation for the greater loss in coffee brew 
than in pure solution may lie in the possibility that 
there are substances in coffee brew which further ce- 
crease the stability of chlorogenic acid. 

Another explanation for this difference is concerned 
with the method of determination itself. 

The determination of chlorogenic acid is based upon 
two properties of the acid: Upon the ultraviolet 
absorption of that compound at a wavelength of 324 
mig, and upon the removal of the chlorogenic acid 
from solution by precipitation as the lead chlorogenate. 

It has been determined that caffeic acid has an 
ultraviolet absorption spectrum which is similar to 
that of chlorogenic acid. Caffeic acid reacts towards 
basic lead acetate in much the same manner as does 
chlorogenic acid (21). For these reasons, it is quite 
possible that this determination has also included cat- 
feie acid. 

There is also a possibility that the method has i 
cluded some iso-chlorogenic acid, an optical isomer ot 
chlorogenic acid. The chemistry of this compound is 
not well known and only recent reference has been 
made to its presence in coffee (1). Moores ef al. (21) 


TABLE 7 
Recovery of chlorogenic acid from standard coffee brew 


(Concentration of chlorogenic acid) 


Temperature of holding (° C.) 


Time of | 73 
holding 


Std. brew Std. brew 


u-g./ml.) (u-g./ml.) 
2450 2 
2560 


2180 


2150 


Acid at “O" 


Std. brew | Aeid at “O" Std. brew 


u-g./ml.) ( u-g /ml.) 
2450 2450 
2450 tet 2410 
2500 94. 2270 
2170 5 2060 
2080 5. 19R0 


ran 
oes 
6 
| | 
03 728 730 
| 728 724 
6 | 728 728 
| 72s 728 
1 292 | 
6 292 97.2 
24 ‘ 292 274 93.8 
196 195 99.7 
1 196 96.0 
6 196 17" 88.2 
196 152 | 77.6 
or 
788 
--- 
93 
Area.) (%) | (%) 
4 3 227 12.6 2270 92.6 92.6 
6 | 49.0 2160 88.2 54.1 
87.8 2120 | 86.5 80.9 
‘tad: 
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noted that the method they have developed for the 
determination of chlorogenic acid is based upon pure 
chlorogenic acid. They stated quite frankly that they 
have neglected the possibility of isomeric forms of 
chlorogenic acid, and of free eaffeic acid, in their 
studies. 

The evolution of carbon dioxide from quinie acid 
pyrolysis was determined for solutions of quinic acid 
held at 83° C. for up to 24 hours. No carbon dioxide 
was obtained. 

The decarboxylation of quinie acid was not effected 
by experimental conditions. From this standpoint, the 
compound showed itself to be unaffected by holding at 
elevated temperature. 


SUMMARY AND CONCLUSIONS 


Coffee brew was found to undergo measurable flavor 
deterioration when held at elevated temperatures for 
various lengths of time. This deterioration was most 
rapid at higher holding temperatures for coffee brew 
held longer than one hour. Coffee brew held at ele- 
vated temperature for up to one hour retained its 
Havor best when the holding temperature was highest 
(93° C 

The saturated carbonyl compounds content of coffee 
brew was found to rise with increasing length and 
temperature of holding. This is a possible indication 
of the formation of this type of compound from some 
substance in coffee brew. 

The unsaturated carbonyl compounds content of 
coffee brew was observed to decrease with inereasing 
severity of treatment. This points out the possible role 
played by this type of compound in the flavor and 
Havor changes, which are associated with coffee brew. 

Caffeine and trigonelline were found to be stable 
under the most severe holding conditions used in these 
studies. It is unlikely that these compounds play more 
than a minor role in the changes in flavor which take 
place when coffee brew is subjected to high tempera 
tures for extended periods of time. This does not 
imply that caffeine and trigonelline are not important 
contributors to the initial flavor experienced by the 
tasting of freshly prepared coffee brew. It may be 
that these compounds are modified in their astringent 
or bitter taste characteristics when present together 
with the other flavoring compounds of fresh coffee 
brew. As the more delicate flavor components under- 
go change, the relatively stable caffeine and trigonel- 
line may form a larger proportion of the remaining 
flavor compounds and, therefore, contribute indirectly 
to the inerease in astringent and bitter off-flavors 
which have been reported to develop. 

Chlorogenic acid is somewhat unstable in coffee brew 
held at the standard experimental conditions. This 
instability generally follows the pattern of increase 
with higher temperatures and longer holding times. 
For this reason, it appears that chlorogenic acid may 
play an important role in the flavor changes in coffee 
brew. 

Studies on caffeic acid in water solution indicate 
that this compound exhibited marked instability when 
subjected to standard experimental conditions. 
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Quinie acid was stable in water solutions held under 
standard test conditions. If this compound is indeed 
present in coffee brew in the free state, it is unlikely 
that it contributes in more than a minor way to the 
flavor changes which take place. 
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Processing Conditions Affecting the Yield 
of Tomato Juice’ 


Manuscript received July 26, 1958 


Ix THE COURSE of pilot plant 
studies on tomato juice manufacture (7, 2), certain 
processing conditions were found to affect the yield 
and consistency of the juice. In particular, the 
paddle-type finisher, as a result of its influence on the 
amount of suspended solids, exerted a profound effect 
on the gross viscosity, degree of settling, and vield of 
the juice, 

The vield of tomato juice is reduced by losses at 
three principal locations: in the washer, on the trim- 
ming table, and at the finisher. When a vibratory 
sereen is used in the production line a further loss of 
vield is introduced. Losses at the first two of these 
locations are directly related to such qualities of the 
raw material as softness and amount of decay and the 
processor has little control over these losses. However, 
losses at the vibratory screen and the finisher are sub- 
jeet to conditions of processing such as the preheating 
temperature and the speed of the finisher The 
processor can at least adjust his conditions to keep 
these losses at a minimum insofar as this is consistent 
with quality. 


EXPERIMENTAL 


The pilot plant used for these studies has been described 
previously (2). A minimum lot of tomatoes was about 100 
pounds, After each lot the plant was stopped, the produet and 
all refuse fractions were weighed, and the lines were cleaned 
out before the next lot was introduced. The yield was deter- 
mined by weighing the canned juice and accounting for the 
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**tailings’’ at the beginning and the end of each run. Since 
the tailings were diluted with water, they were caught in a 
weigh tank, agitated thoroughly, and analyzed for total solids. 
From this figure the equivalent amount of juice in the tailings 
could be ealeulated, 

Experiments have been conducted with 3 types of finishers: 
a laboratory model paddle-type finisher,” a tapered serew-type 
extractor,” and an eecentrie drum-type extractor.’ 


RESULTS 


Effect of type of finisher and preheating temperature on 
over-all yields. Data summarized in Table 1 include the results 
of all comparable experiments during the 1950, 1951, and 1952 
seasons. It is evident that both type of finisher and preheating 
temperature influence yields, Lowest yields are obtained with 
the cold-break juice, and the highest were obtained at inter 
mediate preheating temperatures. The observed yields range 
from 29.4 to 91.5¢7. At intermediate temperatures the average 
yield from the serew-type extractor was 78.9¢¢ and from the 
paddle type, 82.40. These yield data must be considered illus 
trative of relative values. Under commercial operating cond 
tions, the absolute yield might vary with equipment adjust 
ments. A given speed in r.p.m. for a small pilot plant finisher 
is not comparable to the same speed in r.p.m. for a commercial! 
unit, since the blades of a large finisher are travelling much 
faster than those of a small finisher at the same r.p.m. 

Effect of paddle finisher speed, screen size, and preheating 
temperature on finisher waste. The amount of waste at the 
paddle-type finisher passes through a minimum in the range of 
130 to 170° F. The significance of this effeet on yield is shown 
in Figure 1. It appears that the yield of juice is more sensitive 
to preheating temperatures at low paddle-finisher speeds. When 
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PROCESSING CONDITIONS AND TOMATO JUICE YIELD 


finisher speed and screen size are the same (Table 2), the losses 
at the finisher are less at a preheating temperature of 160° F., 
than at either 70° F., or 200° F. Finisher losses ean be reduced 
at any of the preheating temperatures by speeding up the action 


TABLE 1 


Effect of preheating temperature and type of finisher on 
yield of juice ' 


om Vield of juice 
Preheating lype of No. of d pete 


temperature finisher lots 


70 Paddle 

130-170 Paddie* 
200 Paddle 


Screw 


Screw * 


Roller 
0-170 Roller 4 


Roller 4 


Yield from all comparable experimental lots put up in the 
plant during the 1950, 1951, 1952 seasons 

Paddle-type finisher 400 to 900 r.p.m., finisher screen 020 
O23 in 

‘Tapered screw extractor, 280 r.p.m 020 in. screen 


Keeentric drum extractor, 190 ropom O25 in. screen 


850 RPM @ 
1600 RPM O 


z 
ax 
a 


FINISHER WASTE 


0 


2-9-8 
80 100 120 140 160 180 200 220 


PREHEATING TEMPERATURE (°F) 


Figure 1. Effect of preheating temperature and finisher 
speed on juice yield and finisher waste. 


TABLE 2 


Effect of finisher speed, preheating temperature, and screen size 
on the per cent waste at finisher 
Finisher Per cent waste at 
Process Finisher 
date speed 


screen 
size 160 I 


100 
Ri) 


1600 

1600 O45 

1600 060 
1952 Red jacket tomatoes no vibratory eres gsenkamy 


peddle finisher 


of the finisher. Further gains obtained by the use of screens 
coarser than 0.023 in. were offset by the appearance of defects 
(as specks) in the juice. 

The improvement in yield obtained by speeding up the action 
of a paddle-type finisher is accompanied by an increase in the 
viscosity of the juice. At 1600 r.p.m. the viscosity is eon- 
siderably higher than that of commercial juice (1). An inverse 
relation exists between the per cent of finisher refuse and the 
gross viscosity of tomato juice (Figure 2). 

Effect of preheating temperature on losses at vibratory 
screen. Losses at the vibratory screen‘ are influenced by the 
preheating temperature and are higher at temperatures below 
130° F. Increasing the preheating temperature above 140° F, 
has little or no effect on losses at the vibratory screen. Table 3 


130-170°F. 


% FINISHER REFUSE 


250 «50 +150 250 50 
BROOKFIELD viscosity 
AT 30°C 
Figure 2. Gross viscosity vs. finisher refuse at three preheat- 
ing temperatures. Paddle type finisher. Finisher refuse varied 
largely by changing paddle speed (200 to 1600 r.p.m.). 


TABLE 3 


Effect of preheating temperature on screen refuse 


Screen retiise 


Preheating tem 


tomatoes under color) 


gives the results of two experiments showing the amount of 
refuse obtained from the sereen, expressed as per cent of the 
original tomato weight. The inereused losses at the sereen at 
the lower preheating temperatures are caused by the chopped 
tomatoes being firmer at these temperatures. Consequently they 
are not so readily shaken through the openings in the screen, 
This observed effeet has no practical bearing on vield since it 
does not apply to the range of temperatures used commercially. 
The tomatoes in Test 2 were graded No. 2 for lack of color 
These tomatoes, being less ripe, were firmer than the No. 1 
tomatoes of Test 1, and therefore, losses on the sereen were 
slightly higher 


DISCUSSION 


The observed relationship between vield and = con- 
sisteney aids in the seleetion of optimum manufae 
turing conditions. The object is to get the highest 
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yield possible without producing too viscous a juice. 
For example, if a gross viscosity of 150 centipoises is 
desired, it may be attained at all preheating tempera- 
tures with an 0.023-inch screen, At 70° F. the paddle- 
finisher refuse would be 10% ; at 150° F. the finisher 
refuse would be about 6% ; and at 200° F. about 12% 
(Figure 2). If a lower viscosity is desired, the choice 
of preheating temperature would be 150° F. in order 
to obtain the maximum yield. If juice of extremely 
high viscosity is desired, it would be advisable to go 
to a higher preheating temperature, and to run the 
finisher at high speed. 

As is well known in the industry, high yields are 
obtained when the finisher is adjusted to give a rela- 
tively dry waste. Low yields result from loss of the 
aqueous phase, or “‘serum.’’ This is obvious when one 
considers the fact that 99.4% of the juice by weight is 
serum, The suspended solids contribute much to qual- 
ity (3) but little to vield. The conditions of finishing 
which conserve the greatest amount of serum also re- 
sult in the highest percentage of suspended solids in 
the juice. 


SUMMARY 


The yield of juice from commercial lots of tomatoes 
was studied on a pilot plant basis and found to vary 
from 29.4 to 91.56. Exeluding the losses suffered dur- 


ing washing and trimming which are a reflection of 
raw product quality, the greatest variation in yield 
occurred in the extraction operation where the skins 
and seeds are separated from the juice. Of the three 
methods of extraction tested (revolving paddle, 
tapered screw, and eccentric drum), the paddle 
finisher provided the widest range in yields. 

The temperature to which the chopped tomatoes 
were preheated affected the efficiency of extraction. 
Temperatures in the range of 140 to 160° F. gave the 
highest yields. When tomatoes are preheated to 
200° F. or higher, the speed of a paddle finisher must 
be increased to maintain satisfactory yields, but this 
produces extremely viscous juice. When a_paddle- 
type finisher is used, the viscosity and yield of tomato 
juice are proportional to paddle speed. 
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Radiation Preservation of Milk and Milk Products. IX. 


Comparison of Bactericidal Effects of Cathode Rays, 


Gamma Rays and Ultraviolet Light” ” 


(Manuscript received May 31, 1958) 


A MAJOR PROBLEM to be solved be- 
fore cold sterilization can become a practical process 
for preserving foods is that of the disagreeable off- 
flavors produced by irradiation. This problem is of 
particular concern milk, since undesirable off- 
flavors are detected therein when one one-hundredth 
of the radiation dose required for complete steriliza- 
tion is applied. The radiation-induced off-flavor prob- 
lem must therefore be solved before cold sterilization 
of milk can be considered practical. 


‘Presented at the Eighteenth Annual Meeting of the Insti 
tute of Food Technologists, Chieago, May 26, 1958. 

"Contribution No. 352 from the Department of Food Tech 
nology. 


B. LaFuente, S. A. Goldblith, and 
B. E. Proctor 


Department of Food Technology, 
Massachusetts Institute of 
Technology, Cambridge, Mass 


Early in the work on radiation preservation of milk, 
the importance of quantitatively establishing the dose 
levels at which off-flavors are first perceptible—that 
is, the recognition threshold dose—was recognized. 
This information is necessary before attempts to avoid 
the production of radiation induced off-flavors can be 
evaluated. 

Off-flavor recognition threshold doses for milk and 
cream irradiated with high-voltage cathode rays were 
determined by Bierman, Proetor, and Goldblith (3). 
It was found that raw whole milk could withstand 
radiation up to 13,500 rep before off-flavor was noted. 
This result was surprising in view of the earlier work 
of Gaden, Henley, and Collins (6), who reported the 
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recognition threshold dose of raw whole milk irradi- 
ated with 2 M.e.yv. x-rays, to be 73,000 roentgens. In 
view of the significant difference between these two 
values it appeared worthwhile to investigate possible 
reasons for the observed lack of agreement. 

Two causes of disagreement may have been (a) 
differences in organoleptic techniques used by the 
two groups for evaluating the off-flavors present and 
(b) fundamental differences in the reactions of 
cathode rays and x-rays with the components of milk. 

It was considered possible that the linear’ ion 
density (LET) of the two radiations might differ 
sufficiently to cause different recognition threshold 
doses to be observed. It was also considered reasonable 
to propose that if such a fundamental difference 
existed between radiation with eathode rays and x- 
rays, a similar difference might be observed between 
cathode rays and gamma rays. A program was there- 
fore undertaken to determine, by means of identical 
organoleptic techniques, the off-flavor recognition 
threshold doses of cathode rays and gamma rays. It 
was hoped that in this manner the differences in 
recognition threshold doses from eathode rays and 
x-rays could be clarified. 

This investigation also includes the determination 
of recognition threshold doses of mercury resonance 
radiation, a non-ionizing radiation. It was reported 
by Albrecht, Gunning, and Parker (7) that such 
ultraviolet radiation caused virtual sterilization of 
raw whole milk without producing undesirable off- 
flavors. The present study was therefore extended and 
comparative data are now reported on the magnitude 
of off-flavors produced by (a) ultraviolet radiation, 
b) gamma rays, and (¢) cathode rays. The steriliza- 
tion effectiveness of each type of radiation was kept 
equal 

EXPERIMENTAL 

Materials. Certified raw whole milk of low bacterial count 
(less than 2000/ml.) was used as control in all organoleptic 
tests. Raw market whole milk with a_ bacterial count of 
approximately 10°/ml. was used when the sterilization effective 
ness of the various types of radiation was being evaluated. 

Flavor evaluation techniques. The taste panel was composed 
of 25 judges selected from the departmental staff and students. 
All had had previous experience in threshold testing, in judging 
flavor quality, and in evaluating radiation-induced off-flavors 
im milk, 

Caleulation of threshold doses was carried out as deseribed 
by Bierman, Proetor, and Goldblith (3). The following 
thresholds were determined: 


1. Recognition threshold dose (RTD). The dose of radiation 


which produces a radiation-induced off-flavor recognizable 


in 506, of the judgments over and above correct judg 
ments expected by chanee. 
Difference threshold dose (DTD). The dose of radiation 
which produces a flavor difference detectable in 506, of 
the judgments over and above the correct judgments 
expected by chance. 
Flavor difference threshold concentration. The coneen 
tration of irradiated milk which, when tested in un 
irradiated milk, causes a flavor difference detectable in 
50°) of the judgments over and above the eorreet judg 
ments expected by chanee. 
The familiar ‘‘triangle test’’ was used for determining 
recognition threshold doses (RTD) and difference threshold 
doses (DTD). The ‘* 


flavor difference threshold concentration, 


duo-trio’’ test was used to determine the 
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The percentage of correct judgments above chanee was 
caleulated as described previously (3) from the equation: 


Pe k (Po Pe 


Pe is the percentage of correct judgments over and above 
chanee, Po is the percentage of correct judgments observed in 
the test, Pe is the percentage of correct judgments obtained by 
chanee, and k is a constant depending upon the type of bi 
nomial design used. 

For the duo-trio test, Pe \0Ce, sinee one-half of the judg 


ments may be correct by chance, and k For the triangle 


test, Pe 33.30¢, since one-third of the judgments may be cor 
rect by chance, and 4 3/2. In the triangle test, if the judge 
is also asked to specify whether the odd sample has been irradi 
ated, Pe becomes 16.7, since one-sixth of the judgments may 


be correct by chance, and 6/5. 

Radiation techniques. Giamma-radiation from the M. I. T. 
cobalt-60 source was used. Batches of 180 ml. of milk were 
irradiated in glass vessels. 

Ultraviolet radiation was obtained from an Hanovia ‘‘ Bio 
steritron’’ lamp in the manner deseribed by Albrecht, Gunning, 
and Parker (7 

Bacteriological methods. Standard bacteriological — pro 
cedures were used for determination of the sterilization effee 
tiveness of each radiation 


RESULTS AND DISCUSSION 


Results of this work are given in Table 1. The dif- 
ference threshold) dose off-flavor recognition 
threshold dose in raw milk for gamma radiations 
appear to be higher than the corresponding threshold 
doses found for cathode rays These differences are 
not considered significant, however, since the doses 
found for both types of radiation fall within the con- 
fidence limits calculated by use of formulae of Eisen- 
hart (5), Bliss (4), or Anderson and Bancroft (2). 
These confidence limits are also given in Table 1. 

The data in Table 1 are presented in summary form 
only. The actual panel testing performed in this work 


TABLE 1 


Threshold doses for raw whole milk exposed to gamma and 
ultraviolet radiations 


onfidence 


Gamma 
difference * 
threshold 


Off-flavor 
recognition 


threshold 


Cathode Rays 
difference 
threshold 1 1186X 

Off-flavor 
recognition 


threshold 


Ultraviolet 
difference 
threshold 


Off-fla vor 
recognition 
threshold + 2.50R7X 
Panel of tests per 
formed 
Dose expressed 
Dose expressed as rententiot ne econds per ml 
‘Mathematically fittes best t } ine « normal curve deviate 
) corresponding to percentage ve a s vs. log dose (X) 
obability 1 


Data from Biermar 
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was carried out over a period of one year using rela- 
tively large numbers of different samples of certified 
milk all obtained from the same producer. A mini- 
mum of 150 judgments was obtained for each dose 
experimented in order to determine the recognition 
threshold dose. 

With the flavor difference threshold concentration, 
at least 5 dilutions were tested for each dose with at 
least 25 different panels of 25 people for each type 
of radiation studied. 

The above figures are cited in order to give the 
reader some idea of the magnitude of effort and the 
thoroughness with which this work has been conducted. 

Further evidence supporting the conclusion that no 
practical difference exists between cathode rays and 
vamma rays in their ability to produce off-flavors in 
milk, was provided by the similarity of the flavor dif- 
ference threshold concentrations found in each case. 
These values are presented in Figure 1. This plot 
indicates that a given quantity of milk irradiated 
with a given dose of either cathode rays or gamma 
rays exhibits a similar intensity of off-flavor. 


GAMMA RAYS 

CATWOOE Rays 

10 

DOSE (Reps« 10 


i 


Figure 1. Flavor difference threshold concentrations (gam- 
ma and cathode rays). 


Figure 1 also indicates that the flavor difference 
threshold concentration rapidly decreases as the 
radiation dose increases. In other words, due per- 
haps to breakdown products of milk competing for 
free radicals, the dose response curve becomes non- 
linear at relatively low dose levels. 

Albrecht, Gunning, and Parker (7) have reported 
that virtual sterilization of raw whole milk can be 
accomplished with ultraviolet radiation without the 
concurrent production of undesirable off-flavors. It 
therefore seemed worthwhile to repeat their work in 
order to compare the magnitude of off-flavors pro- 
duced by ultraviolet: radiation, a non-ionizing radi- 
ation, and by the ionizing radiations of gamma and 
cathode rays. It is well known that both ionizing and 
non-ionizing radiations cause destruction of bacteria 
us well as the production of off-flavors. There has 
been, however, no quantitative comparison of their 
effects. 

It was considered that a comparison of the effects 
of ultraviolet and gamma radiation could be 
accomplished by initially determining the bacteri- 
cidal effectiveness of each type of radiation on raw 
whole milk. 


ULTRAVIOLET LIGHT 


FLAVOR DIFFERENCE THRESHOLD CONCENTRATION & 


0 12 3 ia 5 7 
OOSE SEC ML 
Figure 2. Flavor difference threshold concentration (ultra- 
violet light). 


This was done and the results are illustrated in 
Figures 3 and 4. In the case of gamma _ radiation 
(Figure 3) the percentage of surviving bacteria is 
plotted as a function of the irradiation dose.- In the 
case of ultraviolet radiation (Figure 4), the per cent 
survivors are plotted against the retention time in 
see. ml. For example, a dose of ultraviolet radiation 
of 1.11 see./ml. has about 90% bactericidal effect, and 
a dose of approximately 60,000 rep from gamma radi- 
ation is required for this same effect. In general, from 
the standpoint of bactericidal effectiveness each 
second per milliliter of retention time in the ultra- 
violet light beam is equivaient to a dose of 50,000 rep 
of ionizing radiation. : 

Relationship of the intensity of off-flavors produced 
during radiation to the two types of radiation under 
investigation was determined in the following manner. 
The difference theshold dose and the off-flavor recogni- 
tion threshold dose for raw whole milk treated with 
ultraviolet radiation was determined. These values 
are shown in Table 1 where they may be easily com- 
pared with similar values for ionizing radiations. It 
is evident, by use of the difference threshold doses for 
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Figure 3. Surviving organisms, after gamma radiation, in 
relation to dose. 
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Figure 4. Surviving organisms, after ultraviolet radiation, 
in relation to retention time. 


ultraviolet and gamma radiation given in Table 1 and 
the plots shown in Figures 3 and 4, that a difference 
threshold dose of 1.11 see./ml. of UV radiation causes 
90% bactericidal action while the comparable thresh- 
old dose of 12,700 rep of gamma radiation causes only 
40% bactericidal action. It was therefore concluded 
that at the same level of off-flavor production, ionizing 
radiations at low levels are much less effective than 
ultraviolet radiation in the destruction of bacteria in 
raw whole milk. 

The apparent superior bactericidal effectiveness of 
ultraviolet radiation was, however, found to disappear 
when doses of both ionizing and non-ionizing radi- 
ations were increased to levels required for the sterili 
zation of milk. 

This observation is illustrated in Figure 5 in which 
the severity of off-flavors (expressed as hedonic rat 
ings) produced by both radiations tends toward the 
same degree of intensity as the irradiation dose in 
creases. It is further illustrated by a comparison of 
Figures 1 and 2 in which flavor difference threshold 
concentrations (a good index of flavor intensity) has 
been plotted as a function of irradiation dose for each 
type of irradiation. Both curves may be considered 
essentially identical except that ultraviolet) induced 
off-flavor in milk is first noticed at higher doses than 
in the case of ionizing radiations. This advantage 
disappeared, as noted above, as irradiation doses in- 
creased since in both cases the same flavor difference 


threshold concentration was reached, 
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Figure 5. Hedonic ratings of gamma radiated and of ultra- 
violet radiated milks. 


It has been concluded on the basis of this work that 
the intensity of off-flavors produced by ultraviolet 
radiation, gamma rays, and cathode rays is the same 
at the radiation levels required to successfully destroy 
the microorganisms present in raw whole milk. 
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Comparative Evaluation of Various Small 
Capacity Commercial Potato Peelers: 


Manuscript received May 31, 1958 


Swat, PORTABLE, abrasive-ty pe 
potato peeling machines were tested by the Food 
Science and Engineering Division of the U. S. Naval 
Supply Research and Development Facility to deter- 


mine their peeling characteristics and the feasibility of 


using such machines aboard submarines and small ship 
valleys where potatoes are presently peeled by hand. 
Heretofore, the sole criteria for judging the per- 
formance of mechanical potato peelers have been, first, 
speed of peeling and second, machine peel losses. 
Prior investigations, applicable military specifications 
(4,5, 6,7), and pertinent literature (1, 2, 3, 8) have 
failed to note the significance of hand eying and hand 
finishing losses as part of the complete peeling opera- 
tion, or to correlate hand eying and finishing losses 
with machine peel losses. 

Since potatoes are peeled until most of the outer 
skin has been removed by normal machine-peeling 
operations, with the remaining skin and eye removed 
by hand, peel losses investigated in this study in- 
cluded both machine peel losses and hand eying and 
finishing losses. Speed of peeling has been variously 
specified (4, 5, 6,7) as either 144 min. or 3 min., de- 
pending upon the construction of the machine. 

Test procedures were devised to investigate the 
machine peel losses, the hand eying and_ finishing 
losses, the speed of machine peeling, and the overall 
time of the complete machine-peeling operation, 


EXPERIMENTAL METHODS 


Potato peeling machines tested. Five commercial potato 
peeling machines were loaned by cooperating manufacturers ' 
for this evaluation (Figure 1). These machines are small, 
portable, eleetrieally-operated batch-type abrasive peelers. Per 
manent utility eonnections are not required as the machines 
ean be operated on a sink drainboard and supplied with water 
from the nearest water tap through a flexible hose and with 
eleetricity by means of a plug-in line cord. The machines are 
hereinafter designated as Machines A through E. 

Definition of terms. Machine potato peeling in ordinary 
operations is limited to removing the skin only. This has been 
defined (6) as ‘* Potatoes shall be considered satisfactorily 
peeled when practically all of the outer and under skins, except 


for the eves, shall be removed as shown, .. . Figure 2 shows 
potatoes before and after machine-peeling, in accordance with 
the definition. Sinee the remaining skin and eyes are removed 
by hand, the peel losses incurred in machine tests were con 
sidered to be 2 separate losses--machine peel losses and hand 
finishing peel losses with the total of these 2 losses defined as 
the **total peel loss.’’ is defined as the 
loss in weight ineurred by peeling in the machine. ‘‘ Hand 
finishing loss’* is defined as the loss in weight incurred in hand 
finishing and eying the potatoes after being peeled in the 


** Machine peel loss’? 


‘Presented at the Eighteenth Annual Meeting of the Insti 
tute of Food Teehnologists, Chicago, May 28, 1958, 
"The Department of the Navy does not permit disclosure of 


the manufacturer's names, 


G. A. Pollak and H. R. Ignall 


Food Science and Engineering Division, 
U. S. Naval Supply Research and De- 
velopment Facility, Bayonne, N. J. 


Figure 1. Small, portable, electrically-operated batch-type 
abrasive potato peeling machines of the type tested. 


Machine peeling test procedures—laboratory method. ‘lo 
establish a basis of comparison and to standardize methods of 
testing, procedures used in testing each machine were: 


1. 50 Ibs. of raw, unpeeled potatoes were weighed and place« 
ina tub of water at 70° F.' 

2. After 1 min., a 10-Ib. batch load was machine peeled for 
1 min, and weighed wet as it exited from the machine. 

3. This machine-peeled batch was then hand eyed and 
finished.” Each potato was placed in a weighed tub of water as 
it was finished. Total weight and the time to hand finish were 
recorded upon completion of the bateh. 

4. Each succeeding 10-lb. batch was machine peeled as 
Step 2 and hand finished as in Step 3. 

5. Machine peel losses were computed from data obtained in 


Step 2. Hand finishing peel losses were computed from data 


obtained in Steps 2 and 3. 

Procedures outlined in Steps 1 through 5 were repeated, with 
time inerements of 4% min. to 5 min.‘ 

To determine the effeet of load on the performances of the 
machines, the procedures outlined above were again repeated 
using a bateh load weight of 15 Ibs.‘ 

Machine peeling test procedures—Navy method. Since satis 
factory peeling in normal operations is left to the operator’s 
judgment, tests were conducted to determine the peeling time 
and losses resulting from this type of operation. Two Navy 


* This step was included to duplieate proceedures of ordinary 
hand methods of peeling and to overcome the factor of intro 
ducing dry potatoes into the machine and having them exit wet 
due to the water flow in the machine. Instances were noted 
where wet, peeled potatoes weighed more than the dry, un 
peeled potatoes fed into the machine. 

“Hand finishing was performed by 2 men using two ‘* Nee 
Action’’ hand tools. 

“Satisfactory peeling is ordinarily left to the judgment of 
the operator. The time of satisfactory peeling, however, is 
limited in Military Specification MIL-V-2826 to 1 min., 15 
seconds for machines having abrasive-eoated walls. In Federal 
Specification OO-V-185, the peeling time is specified as 1 min., 
15 seeonds for machines having one type of abrasive-lined 
walls, 3 min. for machines having another type of abrasive 
lined walls, and 3 min, for machines having unlined eylinder 
walls. The manufacturers, in general, recommended that pota 
toes be peeled in 1 min. 

Use of 10 and 15-lb. bateh loads applies to all but Machine 
E. This machine, because of its slightly larger size and the 
manufacturer’s larger eapacity rating, was tested using i5 and 
20-lb. batch loads. 
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GOOD TASTE 
IS 

THE KEY 
TO REPEAT 
SALES 


Be it soup or sauce, ketchup, coffee cake or corned beef hash— whatever the food 
product—good taste means good sales. Nothing unlocks the natural flavor of good 
food like the right spice. Similarly, spice adds to the character of a food, bringing 
it out of the ordinary. 

Since spice contributes so much to the good taste of your food product, naturally 
you want to use the best. Especially since the best spices cost no more than the 
ordinary “good enough” varieties. 

That’s why more and more food processors are turning to Knickerbocker quality 
spices. The extra quality upgrades the product. The extra quality without extra 
cost returns dividends in repeat sales. 

Knickerbocker already supplies their fine quality spices to many segments of the 
food processing industry. In fact, Knickerbocker has been a leading “merchant in 
good taste” for over 100 years. 

A Knickerbocker special sales representative will be glad to consult with you con- 
cerning the application of Knickerbocker “good taste” to your products. 

For further technical information and trial samples, write: 


KNICKERBOCKER 


M | LLS co. Since 1842 America’s Leading Importers of Fine Ss Pic ES 


601-621 West 26th Street, New York 1, New York 
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For fresh-from-the-field FLAVOR! 


GIVAUDAN 


IMITATION STRAWBERRY 


Nothing compares with the flavor 
of fresh wild strawberries. And 
nothing has duplicated that flavor 
as closely as Givaudan’s Imitation 
Strawberry! 

It is economical—highly concen- 
trated yet easy to use on a con- 


trolled level. And it’s stable—ideal 
for use in milk-containing products 
as well as in confections, summer 
drink powders and other prepara- 
tions. Available in liquid or crystal 
form. May we send you samples 
and more complete information? 


STRAWBERRY 


321 West 44th Street, 
New York 36, N. Y. 
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SMALL CAPACITY COMMERCIAL POTATO PEELERS 


Figure 2. Unpeeled potato is shown on left; potato shown 
on the right is considered satisfactorily peeled by machine. 
Hand finishing is required to remove eyes and peel in the de- 
pressions near the eyes. 


cooks separately peeled potatoes in each machine until satis 
factorily peeled according to their judgments. Peeling losses 
and times were determined as above. 


RESULTS 
Laboratory method. |’eel losses for each machine at each 


batch load weight tested were plotted graphically as shown in 
the typical curve in Figure 3. The difference ir 


the slopes or 
rate of inerease of the machine peel loss curves indicates that 
some machines peel faster or remove the outer potato surfaces 
faster than others. This is further indicated by the fact that 
for any given per cent machine peel loss, the peeling time varies 
from machine to machine. 

Generally, it was found that the machines which attained any 
given per cent machine peel loss faster also incurred a larger 
total peel loss with a larger hand finishing peel loss. Where the 
machine performance was the same (the same per cent ma 
chine peel loss at the same machine peeling time), differences 
in both the percentage of hand finishing peel loss and total peel 
loss were still found to exist, although this difference was 
generally smaller than the differences between the faster and 
slower machines. These characteristics can best be seen from 
the graphs shown in Figures 4, 5 and 6. The difference between 
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Figure 3. Typical peel loss curve for portable, batch-type, 
counter model potato peelers. 
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Figure 4. Peel loss curve for machines ‘‘B’’ and ‘‘D’’ 
potato peelers (load wt. 10 Ibs.). 


i‘*fast’’ and a ‘*‘slow’’* machine is illustrated in Figure 4, 
where for any given machine peeling time, the ‘** fast’’ machine 


(Machine D) has « higher per cent machine peel loss than the 


‘slow’? machine Machine B), as well as a higher total peel 
OSS. 

The difference between 2 machines having the same per cent 
nachine peel loss for the same machine peeling time is illus 
trated in Figure 5, where the total peel loss for Machine D is 
higher than the total peel loss for Machine C as a result of 


higher hand finishing peel losses. Differences between the total 
peel losses exhibited in Figure 5S enn be seen to be less than 
the differences exhibited in Figure 4. As in the case with 2 
different machines, it was found that Machine E, when used 
to peel 2 different batch weights, had the same machine peel 
loss for the same machine peeling time with each weight peeled, 
but the total prec | loss was appree ably different ( Figure 6). 


Navy method. Results of the performance tests for machine 


peeling by Navy operators are shown in Table 1. The ma 
chines which required the longer time to reach the point 
ot satisfactory peel vielded lower losses than the ‘‘ faster’’ 


* The term ‘‘ fast’’ applied to a machine is intended to mean 
that this machine peels a similar batch of potatoes in less time 


than a ‘‘slow’’ machine 
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Figure 5. Peel loss curve for machines ‘‘C’’ and ‘‘D’’ 
potato peelers (load wt. 15 lbs.). 
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Figure 6. Peel loss curve for machine ‘‘E’’ potato peeler 
(load wt. 15 and 20 Ibs.). 


machines. When peeling the larger bateh loads, the machine 
peeling time required to reach the point of satisfactory 
peel inereased slightly in each machine, except for Machine A 
which deereased slightly. The peeling losses resulting when the 
larger bateh loads were peeled increased slightly in each ma- 
chine over the losses for smaller loads. In the ‘‘slower’’ ma 
chines, the machine peel loss increase was only slight; the hand 
finishing peel loss and total peel loss inereased more appreciably. 

The time required to hand finish the machine peeled potatoes 
correlated closely with the hand finishing peel losses. The ma 
chine peeled potatoes having the lower hand finish loss required 
less time to hand finish than those having larger hand finishing 
losses (Table 1). Lower hand finishing times, as well as lower 
hand tinishing losses, were eharaeteristie of the ‘‘slow’’ 
machines. 

General results. The speed of rotation of the abrasive-coated 
ilises appeared to have little direct relationship between the 
speed of machine prere ling or the peel losses. In Machine 3, a 
**slow’? machine with comparatively low losses, the speed of 
the rotating dise was measured at 320 r.p.m. during peeling 
tests with 15 Ibs. of potatoes, whereas the speeds of the dises 
in the ‘*fast’’ machines with eomparatively high losses were 
measured at S20 r.p.an,. for Machine C, 340 r.p.m. for Machine 
Db, and 440 rom. for Machine E under similar load conditions. 
The size of the grit in the abrasive-coated surfaces appeared 
to have considerable bearing on the peel losses. The method of 
distribution of the weight of the load appeared to have an 
additional bearing on losses 

Examination and comparison of the individual eurves showed 
slow’? Machines A and B are 


that the peel loss curves of the 
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appreciably lower than those of the ‘‘fast’’ Machines (', D 
and E, The lower curves indicate that peel losses were con 
siderably lower in the ‘‘slow’’ machines throughout their entire 
peeling range. Further evidence of the lower peel losses in the 
**slow’’ machines is shown in Table 1. At their observed point 
of satisfactory peeling, the 2 ‘‘slow’’ machines had total peel 
losses of 15.7% and 16.6% as compared to 24.8%, 26.1%, and 
27.0% total peel losses at the comparable observed times of 
satisfactory peeling in the ‘‘ fast’’ machines. 

Although less time was consumed in the machine peeling 
step in the 3 ‘‘fast’’ machines, the overall time of machine 
peeling and hand finishing was found greater in the 3 ‘‘ fast’? 
machines than in the 2 ‘‘slow’’ machines. As shown in Table 
1, the time required to machine peel and hand finish 15 lhs. of 
potatoes in the ‘‘slow’’ Machine A was approximately 13.4 min. 
(3.4 min. machine peeling time plus approximately 10 min. 
hand finishing time) wud approximately 14.8 min. in the 
‘*slow’’ Machine B. In the ‘‘fast’’ Machines C, D and E, the 
total times to completely peel 15 Ibs. of potatoes were approxi 
mately 15.7 min., 16.7 min., and 17.0 min., respectively. It can 
be seen, therefore, that in the type of operation studied, time 
cannot be saved in the over-all operation by using a ‘‘ fast’’ 
machine. 


DISCUSSION 


Any valid decision regarding the relative perform- 
ance of the various machines must be based on the 
consideration of the function or funetions deemed 
most important. Which machine does the most effi- 
cient job of peeling? To resolve this question, a de- 
cision must first be made as to whether the user wants 
efficiency based upon time, disregarding food losses, 
or efficiency based upon finished product yield, with 
time of secondary concern. For naval use, because of 
critical storage space problems, finished product yield 
is the major concern. A significant difference in time 
might preclude a choice on the basis of yield, but 
examination of Table 1 shows that for the tests con- 
ducted under probable Navy operating conditions, the 
maximum time difference was 3.6 min. for a 15-lb. 
batch. Since time is, for all practical Navy purposes, 
irrelevant, a common denominator is needed to eom- 
pare the peeling efficiency. In terms of the vield, 
therefore, the machine with the least peel loss would 
be the most efficient. 

In the past, vield has been limited to a comparison 
based on machine peel loss alone. The unreliability of 
using machine peel loss alone as the indicator of effi- 
ciency can be seen in Figure 7, which shows samples 
taken from different batches of potatoes, each batch 
having been peeled to give the same machine yield in 
2 different machines. The machine peel loss in each 


TABLE 1 
Performance of small, portable, electric potato peelers in Navy peeling operations 


\verage machine 


peeling time at the Average time 
observed point of to hand finish 
satisfactory peeling 
lhe mn min) 
\ 
2.3 
‘ 15 i2 
I» 15 11 
\ 10 
2.8 12 
‘ 17 14 
I 16 
1 1.7 15 
1.0 16 


Approximate Per cent peel losses 


total time 


to peel Machine Hand finish Total 
11.6 10.5 3.5 14.0 
11 10.7 4.55 
13.5 15.0 9.5 24.5 
12.5 15.2 10.4 25.6 
13.4 10.6 5.1 
14.5 10.8 5.8 
15.7 16.5 a3 
17.0 18.6 7.5 
16.7 16.5 10.5 
17.0 18.6 7.5 
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Figure 7. Potatoes peeled in two different machines, each 
machine resulting in 10°% machine peel losses. Potatoes peeled 
in Machine A are shown on the left; Machine D on the right. 
It can be seen that the potatoes on the left require less hand 
finishing than those on the right. 


batch was 10%. Potatoes peeled in Machine D have 
more skin and eye remaining to be removed by hand 
than those from Machine A. How much more efficient 
a job was done by Machine A can be measured by the 
difference between the hand finishing peel losses in- 
curred in each machine. The curves in Figures 5 and 
6 show additional cases where differences in hand 
finishing peel losses resulted even though the per- 
formances of the machines were the same with respect 
to machine peel losses. 

From an efficiency of yield standpoint, therefore, 
the most efficient machine is that which yields the 
least hand finishing peel loss for any given machine 
peel loss. To reflect the efficiency of the overall peel- 
ing operation, we can say, then, that the most efficient 
machine is that which yields the least total peel loss 
ata given machine peel loss. 

Total peel losses. The basic premise in this study 
was that peel losses incurred in operations actually 
machine peel losses, and (2) hand 
For convenience, the sum of 


consisted of: (1 
finishing peel losses 
these 2 losses was expressed as ‘‘total losses.’’ The im- 
portance of this premise can be seen by an analysis 
and study of several of the test results. 

In Figures 5 and 6, examples are shown in which the 
machine peel losses are almost identical. In both in- 
stances, therefore, it follows that the potato skins were 
abraded at almost identical time-loss rates. In each 
instance, however, the hand finishing losses of one 
machine (or one load weight) were appreciably lower 
than those of the other. Since the ‘‘total’’ loss is the 
sum of both machine peel and hand finishing losses, 
this difference is reflected in the lower ‘‘total’’ loss 
curve in the machine (and load weight) having the 
lower hand finishing peel loss. Whatever the causes, 
one machine in each instance clearly had less actual 
losses, despite an obvious similarity in machine peel 
losses. This indicates a latent difference in machine 
peeling action which can be made apparent only by 
investigating the hand finishing peel losses as well as 
the machine peel losses. 


It is obvious, that any judgment, evaluation, or com- 
parison of the performance of potato peelers of the 
type tested, based on machine peel losses alone, as has 
previously been customary, is inadequate and un- 
realistic. 

Total peel losses, since they summarize the actual 
peel losses incurred and reflect the manner in which 
they are incurred, are considered to be an accurate 
and comprehensive measure of the peel losses incurred 
in machine potato peeling operations 

Design features of efficient peelers. \ study of the 
construction of all 5 machines indicated that the lower 
peel losses in Machines A and B could be attributed to 
certain of their design and structural features. In 
these machines, the abrasive surfaces were noticeably 
different from the others. The particle size of the 
gritty abrasive material was smaller, their abrasive 
surfaces relatively smoother. Since peeling in abra- 
sive-type potato peelers is accomplished by the abrad- 
ng action on the potatoes being tumbled by the abra- 
sive-coated rotating disc (and the cylinder walls 
where they are abrasive-coated), the type of surface 
materially affects the peel losses. The smaller grit size 
and the smoother abrasive surface in these 2 machines 
resulted in less usable potato being abraded along with 
the potato skin 

Figure 7 illustrates the effect of grit size and 
abrasive surface on potato peeling. Machine A, with 
smaller grit size and smoother surface, peeled potatoes 
with considerably lower losses than Machine D. In 
Machine A, the reasons for lower peel losses were 
readily apparent. This machine is entirely different 
from the other four in that it is made up of a number 
of small, vertical, abrasive-coated buffer wheels ar 
ranged on 3 horizontal axes rather than a single, 
abrasive-coated, horizontal rotating dise. In addition 
to its small grit-sized abrasive surfaces, the lower peel 
losses in this machine can be attributed to two assign 
able effects of its construction and operating prineiple. 
lirst, the narrow, individual buffer wheels caused 
more peeling action into the eves and along the natural 
contours of the potato Second, the horizontal vroup 
ing of the vertical buffer wheels served to spread the 
weight of the potatoes and reduce the pressure at the 
points of contact with the abrasive surfaces. Less 
pressure at the point of contact resulted in less usable 
potato being abraded along with the skin. The im- 
portance of this type peeling action can be seen in 
Figure 8. 

Greater peeling action along the natural potato con 
tour results not only in lower machine peel losses, but 
lower hand finishing losses as well. It can readily be 
seen from Figure & that more peeling action into the 
deep eye would leave less skin to be removed by hand. 
The effeet of this pee ling action on machine peel losses 
is of equal importance In an ordinary dise-ty pe 
potato peeler, a large portion of the **high’’ spots near 
the eyes must be abraded before any peeling aetion is 
possible in the eye. Where machine peeling aetion 
follows the natural contours of the potato, less of the 
usable ‘‘high’’ spots are abraded before peeling takes 


place in the eye. The overall effect, therefore, is less 
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Figure 8. Unpeeled potatoes and cross sections of the same 
potatoes showing deep eyes and natural potato contour. 


machine peel loss because of less abrasion of the high 
spots, and less hand finishing loss because of greater 
peeling action along the contour and into the eyes. 


Figure 7 shows these effects. 


SUMMARY 


Five small portable, abrasive-type mechanical potato 
peeling machines were evaluated by determining their 
peeling characteristics as revealed by their machine 
peel losses. their hand finishing peel losses, the speed 


of machine peeling, and the overall time of machine 
peeling and hand finishing. It was found that me- 
chanical potato peelers may appear to be similar in 
their machine peeling actions, yet differ appreciably 
in their hand finishing losses. 

Presently used criteria of judging abrasive-type 
machine potato peelers on the basis of machine peel 
losses alone were found to be unsatisfactory. Total 
peel losses, the sum of the machine peel losses, and the 
hand finishing peel losses are a more accurate and 
comprehensive measure of the actual peel losses in- 
curred in machine peeling operations. 

Machines which abraded the potato skins at a slower 
rate were generally more efficient than the more rapid. 
The differences in the time consumed for the overall 
peeling operation were not found to be appreciable 
between the ‘‘fast’’ and ‘‘slow’’ machines. The ma- 
chine having the smaller grit size and smoother abra- 
sive surfaces, which followed the natural potato 
contour in peeling, produced lower peel losses. 


LITERATURE CITED 
HavigHurst, C. R. Pre-peeled potatoes from mechanized 
line. Food Inds., 20, 999 (1948). 
MazzeLa, L. C. Potato peeling methods analyzed and 
appraised. Food Inds., 18, 1708-9 (1946). 
. Stater, L. E. Quality peeling sets new pace. Food Eng., 23, 
106-7 (1951). 
Specification QPL-2826-1 Machines, Vegetable Peeling, Elec 
trieally Operated. 
. Specification MIL-P-20583 Potato Peeler. 


i}. Specification OO-V-185 Vegetable Peeling Machines, Elee 
tric, Commercial. 
. Specification MIL-V-2826 Vegetable Peeling Machine, Elee 
trie (Shipboard Use). 
ZiemBa, J. V. Potato peeling production line. Food Eng., 
26, 93 (1954). 


280 
i 
4 
2 


Degradation of Chlorophyll to Pheophytin During 
Sterilization of Canned Green Peas by Heat’ 


Manuscript received June 20, 1958) 


Cannes GREEN VEGETABLES under- 
go a marked change from bright green to olive-brown 
color when sterilized by heat. Campbell (6, 7) and 
Mackinney and Weast (18) studied a similar change 
in color during storage of frozen peas. They found 
it was due to the substitution of the magnesium of the 
chlorophyll molecule by hydrogen supplied from 
plant acids, forming the pigment, pheophytin. The 
same reaction was found by Dutton, Bailey and Ko- 
hake (71) to occur during the dehydration of spinach, 
and may be considered a major cause of color change 
during dehydration of green vegetables in general. 

Mackinney and Weast (18) suggested that owing to 
the severe conditions employed in heat processing, it 
is probable other degradation products besides pheo- 
phytin occur. Westcott ef al. (26) found pheophytin 
and small amounts of pheophorbide, an acid hydroly- 
sis product of pheophytin, in commercially canned 
green bean puree. Siegele (27), however, in a study 
of the chlorophyll derived pigments in canned green 
beans, found only pheophytin. In these experiments, 
the heat treatments given the canned beans during 
sterilization were sufficient to cause the complete con- 
version of chlorophyll to pheophytin, whether at 
240° F. for 20 minutes or 260° F. for 4 minutes. 

Mackinney and Joslyn (15, 16, 17) sought to define 
the kineties of the conversion of chlorophyll to pheo- 
phytin. They used solutions of chlorophyll in aqueous 
acetone containing various amounts of acid. The re- 
action rate was determined at several temperatures 
between 0 and 51°C. (32 and 123.8° F.). Their re- 
sults indicated that the reaction was first order with 
respect to both acid and chlorophyll. The rate of re- 
action of chlorophyll a was 7 to 9 times that of chloro- 
phyll b. 

A number of methods have been developed to in- 
hibit the degradation of chlorophyll in canned green 
vegetables during heat sterilization by reducing the 
concentration of acid in the tissue (2, 13, 20, 25). The 
best known of these methods is the process developed 
and patented by Blair (3, 4,5, 8). The Blair process, 
however, has not been extensively adopted, nor is the 
color completely protected by it. 

At the present time, little information is available 
concerning the kineties of the degradation of chloro- 
phyll under the conditions necessary for the steriliza- 
tion of canned green vegetables. Therefore the present 
study was undertaken to determine the rate of the 
degradation reaction under various processing condi- 
tions. It was also desired to determine the quantita- 
tive relation between the extent of conversion of 
chlorophyll to pheophytin and the degree of color 
change. 


* The project was supported in part by the Research Com 
mittee of the Graduate School with funds provided by the Wis 


consin Alumni Researeh Foundation. 
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EXPERIMENTAL METHODS 


The study was conducted over 2 period of 2 years, 1956 and 
1957. During the first year, canned peas were heat processed 
for various lengths of time under conditions similar to those 
employed commereiilly During the second year, the heating 
und cooling lags inherent in commercial retort operation were 
minimized by the use of a special apparatus similar to the one 
described by Sehmidt, Bock and Moberg (79) and illustrated 
it Figure 1. Also, during the second year, the rate of the re 
action was studied in pea purees in which the acid coneentra 
tions were adjusted by the addition of various amounts of acid 
or base. 

During the first year peas were obtained from commercial 
canneries without regard to variety, maturity or other variable 
quality characteristics. The peas were cleaned, washed and 
blanched in pilot plant equipment. The blanching conditions 
used were: (a none ; b 160° F. for 
190° F. for 3 


in water and then cooled in flowing tap water. They were then 


minutes; and (¢) 
minutes. The peas were blanched by immersion 
packed in 300 x 411 plain tin cans, covered with boiling 2% 
sodium chloride solution, and closed at atmospherie pressure. 
The unblanched peas were packed into 211 x 413 plain tin eans, 
eovered with cold salt solution, and elosed under about 15 
inches of vacuum, 

The blanched and unblanched peas were heat processed in a 
aboratory retort as follows: 


212° F.. (100° ¢ for 30, 90, 150 and 210 minutes; 
240° F. (115.6° ¢ f 5, 15, 25 and 35 minutes; and 
260° F. (126.7° ¢ minutes before retort atmos 


phere reached 260 ), 4.5, 8.5 and 11.5 minutes, 


The cans of peas processed at 212° F. were heated in boiling 
water, and the others in steam. The process intervals listed 
above were measured from the time that the retort atmosphere 
reached processing temperature, vhich took between 6 and 8 
minutes. An additional 2 to 4 minutes were required for the 
centers of the cans to reach the temperature of the retort 
atmosphere. The cans of processed peas were cooled in flowing 
tap water. Those to be used for determining the rate of 
degradation of chlorophyll were punctured, and the brine was 
drained from them. The punctures were sealed with freezer 
tape, and the eans vere stored i 5° F. for subsequent 


analy sis. 


Experimental thermal process apparatus illus- 
trating the method for containing peas and tubes of puree. 


Figure 1. 
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A study was made of the effect of time and temperature of 
storage on the retention of the pigment in the canned sterilized 
peas. Cans of peas were stored at 40° F. and at room tempera- 
ture in the laboratory (about 75° F.). Sample cans were with- 
drawn after various periods of storage up to 2 months. The 
brine was drained as previously described and the peas were 
kept at -15° F. for subsequent analysis. Each experiment was 
replicated twice. 

The following analyses of the processed frozen peas were 
performed: degree of conversion of chlorophyll to pheophytin; 
pH determination; titratable acidity; moisture content; and 
color measurement. The methods used were as follows: 

Degradation of chlorophyll was measured by the method of 
Dietrich et al. (10), The optieal densities of the acetone ex- 
tracts were measured in 5 em. cells with a Beekman DK-2 Ratio 
Recording Spectrophometer. Sensitivity of the instrument was 
adjusted to give a slit width of 0.015 mm, at 550 mu. The pH 
was determined using a 10-g. sample of peas, after blending for 
3 minutes with 20 mil. of carbon dioxide-free water in an 
Osterizer blender. Titratable acidity was determined by 
titrating the slurry to pH 8.3 with 0.1IN NaOH. Moisture con- 
tent was measured using a 10-g. sample of peas, which was 
ground with a mortar and pestle and then dried for 2 hours at 
125° C., cooled in a dessiecator and weighed. The results of 
this method agreed well with the results of the vacuum method 
cited by the Association of Official Agricultural Chemists (1). 
Color of the processed peas was measured with a Hunter Color 
and Color Difference Meter, using a Munsell color standard 
5 GY 6/8 with the following Hunter values: L 

17.80; bu = 27.15. The peas were packed into a 6 em. diameter 
glass cell and covered with distilled water to minimize light 
diffraction at the surfaces. 


During the seeond year (1957) some modifications were 
made in the general procedure. Because chlorophyll is sensitive 
to light (22, 28), the analytical work was performed in a 
laboratory darkened to a light intensity of less than one foot 
candle. 

Fresh washed and inspected peas of the Perfection variety, 
size 3, were obtained each morning from a commercial cannery. 
The peas were transported to the laboratory and held until 
used, in erushed iee. 

The peas were heat processed either without a blanching 
treatment or after being blanched in boiling water for 2 min- 
utes. Heat processing was accomplished with the special re 
torts. Single layers of peas were placed in 4% inch diameter 
baskets, the bottoms of which were made of 12-mesh stainless 


steel screen; the sides were “< ineh high and of sheet stainless 
steel. Seven baskets were placed inside a larger basket, 4% 
inches in diameter, also with a bottom made of 12 mesh stain- 
less steel sereen, and a wall, 4 inches high, made of sheet stain 
less steel. The larger basket, containing the seven small bas 
kets, was held in place in the retort by a special brass holder, 
The peas were thus heated by direct con- 
tuct with steam and cooled by direet contact with water. 


shown in Figure 


The temperature at the center of a pea was measured by 
means of a thermocouple consisting of copper and constantan 
wires, 0.005 inch diameter. One of the wires was threaded 
through a pea with a no. 14 bead needle. The ends of the 2 
wires were twisted tightly and welded together electrically, 
using a mereury bath as one electrode and the thermocouple as 
the other. The welded end was then carefully untwisted so that 
the weld was the only point of contaet and the pea was slipped 
over it.- The temperature of the atmosphere in the retort 
renched the desired level in 10 to 15 seconds after application 
of steam. An additional period of 30 to 55 seeonds was required 
for the centers of the peas to reach the temperature of the 
retort atmosphere. The following times and temperatures were 
used to heat process the blanched and unblanched peas in the 
special retorts: 


240° F. (115.6 C.) for 1, 5, 5, 20, 25, 30 and 35 min 
utes; 

260° F. (126.7 4 for 0.5, 
minutes; 

280° F, (137. 
minutes, 


3.0, 4.0, 5.0, 6.0 and 8.0 


for 0.5, 1.0, 1.5, 2.0, 2.5, 3.0, 3.5 and 5.0 


The intervals were measured from the time that the retort 
atmosphere reached the desired temperature. At termination of 


Figure 2. Holder for baskets and test-tube racks in experi- 
mcntal retort. 

(a) brass rod fingers—hold basket in place 

(b) perforated plate to baffle steam 

(c) stem—fits into steam inlet pipe 

(d) collar—rests on top of steam inlet pipe, keeping the 
holder at the desired height. 


the heat process intervals, the peas were cooled by circulating 
cooling water through the retorts. Constant pressure was main 
tained in the retort in the initial stages of the cooling eyele by 
admitting compressed air. 

Aliquots were taken from the processed and cooled peas for 
the determination, immediately, of pH and for color measure 
ment. In addition, titratable acidity and moisture content were 
determined for zero-time samples (which received no heat 
process). The remainder of the peas were placed in pint-size 
polyethylene bags. The bags of peas were flushed with nitro 
gen, heat sealed and frozen in a dry iee-acetone bath. The peas 
were then stored at —15° F. for subsequent analysis of chloro- 
phyll. All analytical procedures were the same as those pre- 
viously deseribed. 

The statistical design used for these experiments consisted 
of a split-plot on a randomized block. Processing temperatures 
(240, 260 and 280° F.) were the whole plots and blanching 
conditions (blanched or not blanched) were the sub-plots. Each 
experiment was replicated twice. 

The effect of acidity upon the rate of degradation of chloro- 
phyll was studied by the incorporation of various amounts of 
acid or base into pea purees. One hundred and fifty grams of 
blanehed peas were blended in an Osterizer blender for 3 
minutes with the proper amount of acid or base and sufficient 
glass distilled water to make a liquid volume of 150 ml. A 
power of 80 volts was used for blending, sinee the use of 
higher speeds caused undesirable foaming. The mixture was 
flushed with nitrogen for 5 minutes prior to and during blend 
ing to minimize the oxygen tension in the puree. The following 
amounts of acid and base were used: a) 20 ml. U.IN HCl; 
bb) no added aeid or base; ¢) 20 ml. 0.1N NaOH; or d) 40 ml. 
0.IN NaOH. The purees were placed in 16 x 160 mm. pyrex 
culture tubes and closed with thermostabile plastic serew eaps. 
The following times and temperatures were used to process the 
tubes of puree in the special retort apparatus: 

240° F. (115.6° C.) for 1, 5, 10, 15, 25, and 35 minutes; 
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DEGRADATION 


260° F. (126.7° C.) for 0.5, 1.0, 2.0, 3.0, 5.0 and 7.0 minutes; 
280° F. (137.8 C. 


for 0.5, 1.0, 1.5, 2.0, 3.0, and 5.0 minutes. 


Approximately 2 minutes were required for the centers of the 
tubes of puree to reach the temperature of the retort atmos 
phere. Determination of pH and analysis of chlorophyll were 
made of the heat processed and non-processed purees. The pH 
was determined using a 10-g. sample of puree, diluted with 
10 ml. of carbon dioxide-free water. The chlorophyll analysis 
was performed as follows: 20 g. of puree were blended with 30 
ml. acetone for 3 minutes. Thirty ml. of acetone were added 
and the mixture was stirred for 3 minutes. The mixture was 
filtered through a coarse sintered glass filter with mild suetion 
and the filtrate was diluted to 100 ml. with acetone. The final 
solution was filtered again without suction through Whatman 
no. 42 paper. The spectrum of the solution was measured and 
the per cent conversion of chlorophyll to pheophytin was deter 
mined in the manner used for whole peas. In addition to the 
above analyses, titratable acidity and moisture content of the 
samples of puree which received no heat process were deter 
mined. Ali analyses were performed immediately following 
heat processing. The statistical design used for the experiments 
with purees consisted of a 4 x 3 factorial randomized complete 
block. Each experiment was replieated twice. 

To determine the usefulness of an inexpensive colorimeter to 
estimate the degree of conversion of chlorophyll to pheophytin, 
the ratio, O.D.sw/O.D.sco was determined for 90 acetone extracts 
of purees, using a Bausch and Lomb Speetronic 20 Colorimeter. 
The ratio was designated R’. 

All analyses of variance and ealeulations of correlations were 
performed according to the methods described by Snedeeor 
(23). The slopes of lines drawn in the calculation of kinetic 
constants were ealeulated according to the methods given by 
Snedecor for the determination of b, the slope of a regression 
line. 

RESULTS 

A straight line relationship was found to exist between the 
logarithm of the per cent of unchanged chlorophyll and the 
time of heat processing at a given temperature. This indicates 


pseudo-first-order kinetics (9, 72). The pseudo-first-order rate 
constants are listed in Tables 1, 2, and 3. 

The logarithms of the first-order rate constants found in 
peas examined in 1957 were plotted against 1/T (T in deg. K. 
The slope of the line multiplied by 2.303R (R 1.987 eal.) to 
arrive at the apparent activation energy. Values of 16.1 Keal. 
and 12.6 Keal. were found for blanehed and unblanched peas, 
1956 to enable 


precise caleulation of kinetie constants. However, when thes 


respectively. Insufficient data were obtained in 


TABLE 1 
Pseudo-first-order rate constants, in minutes ', for conversion of 
chlorophyll to pheophytin in blanched and unblanched peas 
given various heat process temperature treatments (1957) 


2 


flanching treatment 


slanched Not blanched 


Heat process temperature 
Replicate 


137.8 deg. O.3R6 1.322 0.302 


Data not sufficiently definitive for calculation of rate constant 


TABLE 2 


Approximate pseudo-first-order rate constants, in minutes ', for 
conversion of chlorophyll to pheophytin in peas blanched 
by different methods and heat processed at 

various tempera*ures (1956) 


Heat process temperature 
Blanching treatment 
100 deg. ¢ 115.6 deg. ¢ 126.7 deg. ¢ 


None 1.0442 
160 degrees O.0455 1147 


1) degrees 0.06653 0.096 


Ir 


ufficient data available for calculation of rate onstant 


OF CHLOROPHYLL TO 


PHEOPHYTI 


TABLE 3 


Pseudo-first-order rate constants in minutes ', for conversion of 
chlorophyll to pheophytin in pea purees, adjusted to 
various acidities, and heat processed at 
various temperatures 


Amount of acid or base included in 
Heat process grams pea puree mixture 
te erature 
20n 20 ml 40 ml 
He IN NaOH | IN NaOH 
115.6 deg. ¢ 

(240 deg. F.) 

Replicate No. 1 


Replicate No. 2 61 11% 0.0539 


126.7 deg. ¢ 
260 deg. F.) 
Replicate No. 1 0.117 0.0409 


Replicate No. 2 11 O97 


137.8 deg. ¢ 


280 deg. 

Replicate No “147 
Replicate No 4177 ‘ 0.095 
Data not sufficient lefinitive enable ileulation of rate con 


data were submitted to the same analysis given the 1957 data, 
the apparent ictivation energies of 15.6 and 16.9 Keal. were 
enleulated for blanched and unblanched peas, respectively. 

The pseudo first-order rate constants for the reaction in the 
pea purees varied linearly with the initial (before heat process 
ing) titratable acidity of the purees. The slopes of these lines 
ire listed in Table 4. These slopes were related linearly to tem 
perature. The slope of the line relating these two variables was 
Oo legree C, 

A marked decrease in titratable acidity oceurred during 
blanehing, as shown in Table 5. It was found that this decrease 
was due to the loss of soluble acids in the blanch water. 

\ high linear correlation was found between the value, 

ac/bn)”, determined for peas ith the Hunter Color and 
Color Difference Meter, and degree of conversion of chlorophyll 
to pheophytin. The correlation coefficient, r, was 0.922 and 
vas highly significant. The number of observations was 174 
The equation of the regression line is: 


(ac/by 0.951 1.00747 (per cent loss of chlorophyll 


The regression line and the confidence interval at the 0.01 level 


of probability is shown in Figure 


Hue of the eolor 


TABLE 4 


Slope of the lines relating the pseudo-first-order rate constants 
for the conversion of chlorophyll to pheophytin in pea 
purees processed at various temperatures, to their 
titratable acidities expressed as millieauivalents 
per 10 grams dry solids 


TABLE 5 
Titratable acidity (expressed in milliequivalents of acid per 10 
grams of dry solids) of peas given different blanching 
treatments before being heat processed at 
different temperatures (1957) 

treatment 
Blanched Not blanched 


Replicate 


| 
2 stant 
Temperature Slope 
60 deg. 126.7" ¢ 1237 
No. 1 No. 2 No.1 No. 2 R80 deg. F.(137.8° ¢ 374 
115.6 deg. C.. 0.124 O.115 ' 
126.7 deg. 0.206 0,232 0.199 0.217 
Replicate 
1 Now l No. 2 
41) deg. 
115.6 deg, ¢ 1.4 1.61 
126.7 deg. 17 
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CONFIDENCE LIMITS 
AT OO! LEVEL OF 
< PROBABILITY 


02 


40 80 
PERCENT LOSS OF CHLOROPHYLL 


Figure 3. Regression line relating Hunter Color and Color 
Difference Meter values of — (a:/b.) of peas to per cent loss of 
chlorophyll. 


0.931-0.00747 (per cent loss of chlorophyll) ] 


\ highly signifieant eorrelation also was found between the 


value, V aj + bi and degree of degradation of chlorophyll. 
The correlation coeflicient was —0.388 and the number of obser 
vutions was 174. 

A close correlation was found between the value R’, deter 
mined with the Bausch and Lomb Speetronie 20 Colorimeter, 
and the degree of chlorophyll degradation, determined speetro 
photometrieally. The correlation coefficient was 0.931 and the 
number of observations was 90. The equation of the regression 
line is: 

rk 06.47 (per cent loss of chlorophyll) 76.68 
The regression line and the eonfidenee interval at the 0.01 level 
of probability are shown in Figure 4. 

It was shown that although chlorophyll eontinues to be de 
graded to pheophytin during storage of canned peas, the rate 
is less when the peas are stored under refrigeration than when 
they are stored at room temperature. The precise effect of 
refrigeration in the retention of the pigment could not be 
estimated, however, since only a small amount of unchanged 
chlorophyll remained in the peas immediately after processing. 
Furthermore, the samples were kept in the frozen state for some 


time (up to 1 year) before analysis. 


DISCUSSION 


The high correlation between the hue of the color 
of heat processed peas and the extent of chlorophyll 
degradation is in agreement with observations that 
the chief cause of the color change is the conversion 
of chlorophyll to pheophytin. 

On the basis of the work of Mackinney and Joslyn 
(15, 16, 17), second order kinetics might be predicted 
for the reaction being studied. However, considering 
the relative concentrations of acid and of chlorophyll 
in the peas( the acid is present in approximately 100 
times the equivalent concentration of the chlorophyll) 


* Color saturation 


pseudo-first-order kinetics might be expected. A 
second-order effect was observed by varying the acid 
concentration in the pea purees. 

It should be pointed out that the concept of *‘titra 
table acidity,’’ as used in this presentation, is entirely 
arbitrary. It indicates only the concentration of sub- 
stances in the tissue which will react with hydroxy! 
ion below pH. 8.3. Although these substances may con- 
sist largely of carboxylic acids (chiefly malice and citric 
in peas {14]), other kinds of compounds, such as pro- 
tein groups, amino acids, organic salts, ete., are 
undoubtedly involved. Moreover, the line relating the 
pseudo-first-order constant to titratable acidity does 
not pass through the origin. That is, the rate is not 
zero when the titratable acidity is zero. 

Since pseudo-first-order kinetics have been found, 
the following relationship exists : 


where ¢.,; is the concentration of chlorophyll and k is 
the pseudo-first-order rate constant. Since k has been 
found to vary linearly with the titratable acidity, we 
have, 


k se, +1 


where ¢, is the concentration of acid, measured as 
titratable acidity, s is the slope of the line, and i is a 
constant, which must be included, since the line does 
not pass through the origin. As has been noted earlier, 
there is a simple straight line relationship between s 
and temperature. 

It will be seen from the data in Table 2 that the rate 
constants for the reaction were greater in’ blanched 
than in unblanched peas, despite the fact that blanch 
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PERCENT LOSS OF CHLOROPHYLL 
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Figure 4. Regression line relating R’ to per cent loss of 


/ _ optical density at 536 mu 
chlorophyll, where R’ is the ratio —— . 
optical density at 558 mu 


as 


determined with a Bausch and Lomb Spectronic 20 Colorimeter. 
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ing caused a decrease in the acidity of the peas. This 
may be due to an effect of the boiling water blanching 
treatment in disrupting the cellular integrity of the 
tissue (18, 27). The hypothesis that cellular integrity 
has an effect upon the rate of the reaction is further 
supported by the fact that the rates were higher in 
purees, in which the acid concentration was not modi- 
fied, than in whole blanched peas. 

The pseudo-first-order heat of activation found in 
blanched peas in 1956 (15.6 Keal.) may be considered 
to agree fairly closely with the value (16.1) obtained 
by more precise methods in 1957. The value found in 
unblanched peas in 1956 (16.9 Keal.), however, is 
much higher than that found in 1957 (12.6). This 
may be due to the fact that peas used in 1956 were 
heat processed in a water medium in the can, whieh 
may have caused an effect analogous to that of blaneh- 
ing. In 1957 peas were processed in steam and were 
not surrounded by liquid water. 

The F, and z values obtained by Sognefest et al. 
(24) were used to calculate the required sterilization 
time for pea ‘purees of various pH values at different 
sterilization temperatures. The pseudo-first-order rate 
constants previously arrived at were then used to 
caleulate the per cent degradation of chlorophyll that 
would take place during sterilization. At 240° F. 
(115.6° C.) it was found that 18.6 minutes would be 
required for sterilization of a pea puree of pIL 6, and 
74.1% of the chlorophyll would be degraded. At pH 7 
at pH & 
they are 24.6 minutes and 7.43, respectively. It can 


these values are 24.6 minutes and 21.0% 


be seen then that raising the pH of the peas will have 
a definite protective effeet upon the chlorophyll. At 
280° F. (1387.8) the values calculated are: 0.10 
minute and 1.09% at pll 6; 0.12 minute and 1.05% 
at pH 7; and 0.15 minute and 1.06% at pil &. In 
creasing the temperature of sterilization, then, will 
also have a protective effect upon the chlorophyll. 
Raising the pI has a negligible effect when high tem 
peratures are used for sterilization. The above values 
neglect any possible sterilization value and chloro 
phyll degradation during the ‘*come-up”” period. In 
the experiments during 1956 it was found that as 
much as 50% of the chlorophyll may be degraded 
during the ‘*come up?” period in retort operation, It 
would therefore seem necessary to use a method of 
rapidly heating and cooling the peas before packing 
them aseptically in cans, if any benefit is to be gained 
from high temperature sterilization. 

The close correlation between the degree of degra- 
dation of chlorophyll, as measured spectrophotometri 


cally, and the value R’, 


determined with a relatively 
inexpensive colorimeter, indicates that the latter might 
be used to estimate loss of chlorophyll in routine qual 
ity control operations where a precision speetropho 
tometer is not available. Beeause the line relating R’ 
to per cent loss of chlorophyll may differ from the one 
shown in Figure 4, depending upon the colorimeter 
used, it is probably desirable to calibrate the par- 
ticular instrument available against a precision spec 
trophotometer. 
SUMMARY 

A study was conducted over a period of two years, 

1956 and 1957, to define the kinetics of the rate of 


degradation of chlorophyll to pheophytin during heat 
processing of canned green peas and pea puree under 
conditions similar to those emploved commercially 
and by direct contact with steam in a specially con 
structed apparatus 

A quantitative relationship between the change in 
color of processed peas and degree of degradation of 
chlorophyll was determined. The following conelu 
sions have been drawn from the data: (1) the con- 
version of chlorophyll to pheophytin in peas and pea 
purees followed pseudo-first order kineties; (2) the 
pseudo-first order rate constant for the reaction in 
pea puree was related linearly to the titratable acidity 
of the puree as measured before heat processing; (3) 
the slope of the line relating the pseudo-first-order 
rate constant to titratable acidity in purees was itself 
linearly related to temperature; (4)  pseudo-first- 
order rate constants for the reaction in blanched peas 
were higher than in unblanched peas; (5) a close cor- 
relation was found between the hue of the color and 
extent of degradation of chlorophy ll; and (6) a rapid 
colorimetric method was described for estimating de- 
gree of degradation of chlorophyll. This method is 
considered to be applicable to routine quality control 
in commereial canning Operations 
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Evaluation of Flavors in Meat by the 


Use of Aqueous Extracts 


Manuscript received September 11, 1958 


Au BbOUS EXTRACTS of poultry have 
been used in flavor studies by Bouthilet (7, 2, 3) and 
by Pippen ef al. (9). Grau (6) has shown that the 
higher the drying temperature, the greater is the loss 
of water soluble nitrogen compounds from beef and 
the more strawlike the favor. He showed that the loss 
was not due to volatile compounds but to the conver- 
sion of water soluble materials to insoluble compounds. 
In 1948 Crocker (5) reported that a combination of 
pounding and squeezing in a hydraulie press, fol- 
lowed by three or more leachings of an hour eaeh in 
water, was the best method, among several tried, for 
extracting flavor from beef, pork, and poultry. The 
materials thus obtained were subjected to the ‘‘eriti- 
cal, personal judgment of several workers for evalua- 
tion.’’ To the best of our knowledge, extensive use has 
not been made of aqueous extracts in studies of meat 
flavor. Moreover, use of liquid extracts for tasting 
eliminates the distracting effects of texture, tender- 

"Presented at the Eighteenth Annual Meeting of the Tnsti- 
tute of Food Technologists, Chicago, May 26, 1958, 
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ness, and juiciness. We have found it well adapted to 
our needs in evaluating flavor production by a sin- 
ele bacterial species in experimental ham curing under 
completely controlled conditions (8). Details will be 
given for the methods by which a taste panel was 
selected with aqueous extracts of meat, rather than 
meat, being used as the test material. 

Aqueous extracts, so-called because water Was 
added to the meat to be extracted, were used. Since 
the meat under study, cured ham, from one experi 
ment to another contained varying amounts of free 
and bound ions, the extractions actually took place in 
salt solutions of gradually increasing concentration. 
Completeness of the salt extraction, or the role of con- 
centration, if any, in removal of meat flavor was not 
determined. 

The performance of the panel in judging similar 
mixtures of bouillon and meat indieated that, in re- 
spect to the problems presented by this particular 
investigation, bouillon prepared from aqueous ex- 
tracts of ground meat was superior to cakes of meat 
as a material for the basis of taste testing. 


‘ 
hah 
te 
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MATERIALS AND METHODS 


The panel was selected to evaluate the results of experiments 
designed to alter ham flavor during the curing process. There 
fore, sensitivity to ham flavors was a requisite for panel mem 
bers and dictated the general nature of materials to be used for 
testing in the panel selection. Two extremes in flavor, Smith 
field-type cured ham and mild, rapidly eured, commercial ham 
were chosen, representing two widely different methods of 
curing. In actuality, lean meat from shoulders, subjeeted to a 
long curing period (the type used to produce old-fashioned 
country-cured ham) was used to obtain the Smithfield-type ham 
flavor. The aged shoulders were boned and the skin as well 
as rusty, hard, outer portions and practically all fat dis 
carded, The meat was quite hard, henee it was chopped to the 
consistency of fine sawdust in the rotary blade and bowl attach 
ment of a food cutting machine.” The mildly cured hams were 
boned, the skin and most of the fat were disearded, and the 
lean meat was passed twice through the 14-inch plate of the 
sausage grinding attachment of the food cutting machine.' 
Ground meat, in each ease, was placed in distilled water, 
460 g./l., and left in the cold room at 5° C. for 48 hours. Total 
chloride determinations expressed as grams of sodium chloricd: 
were made on each bateh of ground meat each time an experi 
ment was run, and enough sodium chloride was added to the 
mildly cured meat (always the lowest in salt concentration) at 
the beginning of the extraction period to bring it to a salt 
concentration equal to that of the aged shoulder meat. 

For convenience, the extractions were carried out in large 
beakers, which were covered tightly with aluminum foil and 


ugitated or 3 times each day. At the end of the extraction 
period, the ground meat was removed by filtering through a 
double layer of gauze. The filtrate only was saved for tasting. 
Some of the characteristic aged ham flavor remained in the 
disearded meat, based upon the opinion of experimenters who 
tasted cooked portions of it, but the greater part of the flavor 
was in the filtrate at this point. The filtrate was placed in a 
Florence flask, diluted with an equal volume of distilled water, 
and held in a boiling water bath with shaking for 15 min. 
During this time a practically tasteless coagulum formed from 
which the filtrate was decanted after standing at 5° C. over 
night. Mixtures of the two 2X-diluted extracts were made 
such that four concentrations in respeet to the 2X-diluted aged 
ham extraet were available in two different sets of diluations 


(Table 1 Mixtures numbered 1, 2, 3, and 4 constituted the 


TABLE 1 


Composition of mixtures of meat extract 


2X diluted extracts 
Number 
Mild Aged 
Series 1 


4 


Series 2 


series used in panel selection, and those numbered 5—8, inelu 
sively, constituted the series used in comparing meat and meat 
extract (Table 3 The latter series, in which the 50-50 mixture 
of aged and mild ham appears (No. 8), was necessary for direct 
comparison of meat and meat extract in organoleptic testing 
of flavor. A meat eake containing more than 50% of ground, 
aged ham would not stick together. Furthermore, a meat eake 
containing any more aged ham would have been readily de 


Hobart Food Cutter—Hobart Manufacturing Company, 
Troy, Ohio. The mention of specific trade names does not con 
stitute endorsement of the product used over comparable 
equipment. 


tectable because of the great difference in texture and appear 
anee between it and the others. This limitation in possible 
spread between various mixtures for ranking (standard method 
of panel selection regardless of flavor or material) and like 
wise the rather intense saltiness (/ ‘ of meat mixtures 
containing as much as 50% aged or Smithfield type ham were 
two factors inherent in using meat mixtures for panel selection. 
It was largely to overcome these disadvantages inherent in ham 
mixtures that we undertook to explore the possibility of using 
aqueous extracts. With these it was possible to secure high 
concentrations of the favor constituents of cured ham, The 
concentration flavor constituents was such as to allow 
dilution of salt a palatable level (approximately 24% NaCl) 
while still retaining an extrae f distinetly charueteristic taste. 
The mixtures of meat extract were distributed in serologieal 

7 ] 


test tubes in 7 n quantities. The tubes were heated in a boil 


ing water bath until the bouillon reached 60° C. Then they were 
each wrapped in h aper, coded, and served to potential 


panel members, 


TABLE 2 


Composition of mixtures of meat cakes 


Mixtures 


TABLE 3 
Performance of panel 
Ranking four mixtures of aqueous meat extracts and meats 


Level of 
signif 


Vhen values for 


panel j ‘ f each of the 4 solutions 
ind was asked to ge in order uecording to the con 
tent of aged ham a i wuillon were served in bae 
teriological culture t and were delivered to the desks 
of workers who served a ti ' \ paper cup of tap 
water was served th i ri usters took a sip of 
water between tubes of bouillon and lid not. An effort 


ile to serve the bouillon he \“ a worker’s con 


venience, otherwise no considerat was given to time of day, 
smokers or non-smokers, or to the provision of aesthetic sur 
roundings. Eighty rical and te ' workers who were 
willing to cooperate e! ‘ or their ability to properly 
rank the four unkno 

Meat cakes used i ment recorded in Table 3 were 
prepared with every possible effort to secure thorough mixing 
Mildly cured ham and a 


rround, chopped, and mixed in the proportions 


ot meat and ad ged shoulder 
were finely 
indicated in T Sodium chloride was added to make all 
batches equal in chloride content. In nu ng, the ingredients of 
each batch were ed ane opped together in the rotary 
meat eutter used f ‘ ting tl iged shou r ment in the first 
blender, The cakes 


were cooked by o! ) ! enough water to cover 


place and were 


them when placed flat on the bottom of a kettle with a tight 
fitting lid. At the end of the ‘ r period, the lid was re 
moved and the ter evaporated ist to dryness. This was 
done carefully at to scorching the meat or 


depositing noticenble amounts of ssolved solids on the bottom 


y 
| 
ix 
Number 
Mild Aged 
Yo 
100 
5 16.7 
33.4 
Num wee al tusters 
Materia t lneorrect 
I Perce Percent 
Meat extract 
Series 1 24 tit ool 
Series 2 osu 
Meat 26 19 | 
Determined by the Chi Square Ts (initia! 
meat ind eXtra ompared 
2 67 33 
33 67 
6 83.55 16.7 
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of the pan. Meat cakes were served cold (as aged ham usually 
is served) and at the desks of workers in order to make results 
comparable to those obtained with extraets. 

The original chloride (assumed to be sodium chloride) eon 
centrations of the seven different lots of aged meat prepared 
in this series of experiments ranged from 5.04 to 10.45%. The 
salt concentrations of the mildly eured commercial hams ranged 
from 3.62 to 2.930>. The chloride determinations were by the 
method of Kerr (7). The wide variation in salt concentr 
tions was largely the result of two factors; the percentage salt 
used in curing the meat, and the shrinkage or drying out of the 
meat in aging at 70° F. The aging process had been in progress 
fur from one year to 16 months, The shoulders were used in a 
series of experiments extending over 4 months. The highest 
salt coneentration was found in the shoulder with the highest 
salt coneentration of the original eure. 


RESULTS AND DISCUSSION 


In ranking the 4 mixtures of Series 1 or 2 (Table 1) 
in proper order, the probability that a judge could 
make a correct guess was 1 in 24. Therefore, this 
method of screening was considered an adequate way 
of selecting tasters with a high degree of sensitivity 
for the flavor under study. In the first experiment, 30 
of the original 80 tasters ranked all 4 mixtures in cor- 
rect order and were therefore separated from the 
others on this basis. Some good judges among the 80 
may have been eliminated in this first round, as sensi- 
tive tasters are known to give less than perfect per- 
formance in repeated tests (4,7). As the result, there- 
fore, of 3 experiments in which prospective panel 
members were asked to correctly rank the 4 unknown 
ham extracts, the following scores were obtained. On 
the day of the second experiment only 19 of the origi- 
nally selected 30 judges were present. Of these, 12 
people got a perfect score in ranking. On the day of 
the third experiment 28 of the original 30 judges were 
available and 19 of these correctly ranked the 4 un- 
known samples. Twenty-six judges were selected to 
form the panel as these people properly scored the 
unknowns twice out of 3 trials. Six of these 26 people 
scored perfectly 3 times out of three trials. 

The selected panel served in the evaluation of flavor 
in experiments reported by MeLean and Sulzbacher 
(8). It is suggested that judges who have demon- 
strated the ability to detect a given flavor ean function 
with the efficieney of a precision instrument in respect 
to that and related flavors (8). In Table 3, results 
show that a much more accurate evaluation of meat 
flavor was made by the panel when meat extract, 
rather than meat itself, was tasted. Likewise, extracts 
with the greater spread between flavor levels and the 
lower salt concentration possible at the highest dilu- 
tion (Series 1), statistically, proved far superior to 
the extracts of Series 2 as taste test material. The 
panel showed a 20 to 1 (level of significance 0.050) 
vreater degree of discrimination in judging the meat 
extracts of Series 2 than in judging the comparable 


*The authors give credit for this comparison to Dr. Morris 
Finkner. 


meat cakes. The extracts of Series 2 were directly 
comparable to the meat mixtures. The method in 
which extracts are used permits an easy and accurate 
preparation of various mixtures which may be brought 
to equal salinity. It also makes organoleptic testing 
for flavor possible on small experimental lots of meat. 
It seems likely that the immediate availability of 
flavor constituents in meat extracts may be a factor in 
the great sensitivity of taste-tests utilizing them. 
Grinding and extracting for 48 hours would un- 
dloubtedly remove from meat more of the water solu- 
ble constituents than could be released in the few 
seconds involved in chewing a bite of meat. The 
impact upon a subject’s taste buds of extract from a 
given amount of ham would, therefore, probably be 
greater than when such an amount of ham were 
chewed in a single bite. 


SUMMARY 


The addition of water to ground cured ham has 
proved a satisfactory method of removing flavor from 
aged Smithfield-type cured shoulders and also from 
ham mildly cured by current commercial methods. 
Extracts of such meat were used in the selection of a 
panel to evaluate flavor production in experimental 
ham curing. The methods used are recommended for 
their practicability and high degree of sensitivity to 
differences in cured ham flavor. It is suggested that 
the methods would probably be adaptable to the study 
of other types of meat, if flavor alone were the quality 
to be evaluated. 
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ST. LOUIS 
KANSAS CITY 


‘A food product can be no better than the in- 
gredients from which it is made. Those responsible 
for quality control can maintain quality to the fullest 
within this limitation, but they cannot be expected to 
exceed it.”’ 

Although not accepted without discussion, these 
statements by Dr. A. G. Olsen largely voiced the theme 
of the Seventh Annual Food Technology Short Course 
at Columbia, Missouri, on March 13 and 14. They 
were echoed numerous times in the fifteen papers on 
quality control heard during the one and one-half day 
session at the University sponsored jointly by the Uni- 
versity of Missouri and the St. Louis and Kansas City 
Sections. 

The concept of quality control as starting with crops 
in the field was well brought out by Dr. Amihud 
Kramer of the University of Maryland. The same 
idea is made practical use of by Stokely-Van Camp, 
ludianapolis, according to Dr. D. T. Cherot of that 
company, by means of a program of education for the 
growers and regulation under contract. 

Dr. Il. T. Cook of the Agricultural Marketing 
Service USDA, deseribed the quality factors in fruits 
most frequently responsible for loss in grade and 
measures which can be taken against these losses. Mr. 
L.. Tobin of Scientific Associates, St. Louis, used bread 
crumb topping as an illustration of a complex prob- 
lem in quality control, since this material must be 
standardized to meet the properties of at least six dis- 
tinet types of foods. The need for almost instantane- 
ous response to signs of quality deviation in the highly 
perishable food material shell eggs, was ably empha- 
sized by Dr. R. IL. Forsythe of Henningsen, Ine., 
Springfield. 

Further sessions dealt with quality control in 
processing operations and in food produets after leav- 
ing the plant. Some recent advances in the part 
played in this operation by the laboratory were 
covered in papers by Dr. O. J. Kahlenberg and Dr. 
C. W. Gehrke of the University of Missouri, while the 
tools for quality control provided by the statistician 
were well summarized by Mrs. Mae Tarver of Con- 
tinental Can, Chicago. According to Dr. D. A. 
Trumbo of the Psychology Department at Kansas 
State College, people in this field can now plan the 
controls on plant equipment so as to minimize human 
error, Some qualities which deteriorate in frozen and 
fresh foods and steps which can be taken to delay this 
process were described by Mr. R. C. Maxon and Dr. 
J. BE. Edmonson of Missouri, while Mrs. Mahla Ivey 
reported on a study of refrigeration conditions in the 
home. The stringent stability requirements peculiar 
to military foods and recent progress made toward 
meeting these requirements were reviewed by Dr. R. 
bb. Koch of the Quartermaster Food and Container 
lustituie, Mr. Ff. Judell of Ralston Purina, St. Louis, 
brought us up-to-date on the federal and state laws 
which govern the quality of foods. 
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Over the years, the Short Course has been one of 
the outstanding gatherings for food technologists in 
and around the state of Missouri and it was a pleasure 
again to see over 200 of our old friends. A great feel- 
ing of solidarity has been built up here between the 
St. Louis and Kansas City Sections and we remain 
grateful to the University, both as a host and for bear- 
ing the major burden in the arrangements. 


N. CALIFORNIA 


Mr. Ray Wakefield, President-Elect of the Institute 
of Food ‘Technologists, was the speaker for the March 
meeting. The requirements of the future—the ** Space 
Age’’ is a challenge for which the food industry must 
prepare—demand that the food industry initiate con- 
siderable research in food processing, product ce- 
velopment, and packaging. As an example, a break- 
through in processing technology, involving a combi- 
nation of such techniques as Radiation-Sterilization, 
Ireeze-Drying and the use of antibiotics, can be an- 
ticipated in the near future. Two factors which will 
add impetus to these developments, the speaker sug- 
gested, are the demands of an increasing population 
and the desire for more of the convenience foods. 
While the Army is undertaking research in methods 
for the more efficient feeding of the armed forces, the 
investigation of food products for the general popu- 
lace will depend upon private industry. Thus the 
Food Technologist bears a challenging responsibility 
to the future welfare and progress of the country. 

The Bay Area Section of the American Society for 
Quality Control participated with us in a joint meet- 
ing on April 13 at the Cottage Restaurant, Oakland, 
California. ‘*Practical Applications of Statistical 
Quality Control in Food Processing’? was the subject 
on which Dr. Harold L. Stier spoke to the combined 
groups. Dr. Stier is Director of the National Canners 
Association's Division of Statisties. 

The American Society for Quality Control is a non- 
profit, educational and scientific Society composed of 
over 12,000 members in the fields of quality control, 
inspection, research and development, statistics and 
engineering. Its purpose is to create, promote and 
stimulate interest in the advancement and diffusion 
of the knowledge of the science of Quality Control and 
of its application to industrial processes. In the Bay 
Area, more information can be obtained by contacting 
the Vice Chairman, Stanley Hotechner, American Can 
Co., Technical Service Division, San Francisco, HE 
1-6875. 

Our section was recently honored by the appoint- 
ment of Dr. Emil M. Mrak as Chancellor of the 
University of California, Davis, California. He was 
formerly head of the Food Technology Department, 
University of California, Davis. 

Plans are being formulated for our annual picnic 
on Saturday, June 6. 

—-Nhirley V. Noland 
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BOOKS 


Livinc Resources OF THE SEA: 
OprPoRTUNITIES FOR RESEARCH AND 
Expansion. Lionel Walford. The 
Ronald Press Co., New York, N. Y. 
1958. 

“A pound of starch is the most 
important grocery item the 
world. More than a billion men, 
women and children live on just 
about a pound of starch a day, sel- 
dom more, never less—for there sel 
dom is more and one can’t live on 
less. It takes a pound to tip the 
seales of life to death’s disadvant- 
age. Fortunately, most of these 
persons get their pound of starch 

fortunately not only for them, 
but for the rest of us. Life wouldn't 
continue as we know it if death 
began to sweep among so many hu- 
man beings no matter how far off 
they are. The world’s tranquility, 
such as it is, rests in part with that 
measure of rice in Asia, corn in 
Peru and manioe in Africa.”’ 

This quotation, a portion of a re- 
cent N. Y. Times editorial, points 
up the seve ity of the food-popula- 
tion dilemma. The problem of men 
and hunger is a very real, very 
tragic one. How to feed these men 
and alleviate hunger is being given 
a good deal of consideration these 
days. The ever increasing litera- 
ture on the relationship between 
food supply and rocketing popula- 
tion reflects the urgency placed up- 
on science and technology with 
each passing year 

Most, if not all writers on this 
subject have suggested remedies. 
Among the suggestions advanced 
have been the exploitation of the 
resources of the seas. Although im- 
pressive calculations have been pre- 
sented to support the idea that the 
sea is an untapped reservoir wait- 
ing to be dipped into, little has been 
written about the attendent prae- 
tieal difficulties. Recently, however, 
a book, the subject of this review, 
has been published that considers 
the sea as a source of additional 
food but does not have any ‘pat’ 
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answers. Actually, this is a book of 
questions; posers, stunners and 
simple quests for information not 
available. The questions, and dis- 
‘ussion about them, set forth a 
‘hallenging thesis which results in 
provocative realing. 


Should people have enough to eat? 

This book does not work up to a 
high point or a climax. It starts 
right off by asking, **Ts it necessary 
that the majority of the people in 
the world should) never have 
enough to eat’’? With that, the 
author is on his way and never lets 
up. The answer to that stunner 
may be contained in the text, but it 
is not «rectly spelled out. The 
web of problems that must be ex- 
plored mitigate against a ves or no 
answer. Chapter one seems to be 
directed to those in the community 
who believe that fundamental re- 
search is just so much ‘‘aimless 
pottering.”’ To these people Lionel 
Walford points out that such com- 
monplace modern marvels as TV, 
airplanes, wonder drugs ete., were 
the products of earlier **imprac- 
tieal’* studies. A great gathering 
of basic information is called for, 
from which a system of principles 
can be derived. 

Chapter two consists of a series 
of 14 colored maps (The Breismeis- 
ter new equal-area projection ) 
which attempt to describe graphi- 
cally the population-protein-pover- 
tv regional triumverate. Perusal 
of these maps suggests why the 
initial question is not easily an- 
swered., 

Although Walford calls for a 
Philosophy of Fishery Conserva- 
tion, he is no idle dreamer. Under- 
lving all his thinking is the hard 
fact that trained scientists and 
equipped laboratories must come 
before any substantial increases in 
food vields ean be delivered from 
the waters. 


Some potshots at the pot boilers 
The fact that the author is a Gov- 
ernment official himself does not 
prevent his taking potshots at other 
officials for their repetition and 
preservation of hack ideas. His 
easy style serves him well in taking 
to task the conformists, deadwood, 
and *‘pot boilers’’ that pervade the 


field and maintain the status quo. 
Describing the perfunctory lit- 
erature on fishery conservation he 
drops the proverbial bombshell 
when stating that ‘‘most of it ad 
vances no new thought at all; it 
merely repeats what has been said 
before, using uneritically the same 
examples to support the same argu- 
ments over and over. This state of 
affairs results largely from the fact 
that the bulk of the literature is 
produced by government adminis- 
trators to order, on short notice.”’ 
‘Some of the general literature 
which attempts to deal with the 
large questions is produced by col 
lege professors who are familiar 
with soil technology or geology or 
forestry, but whe are not authori- 
tative on fishery resources. They 
make up for this lack by reading 
and paraphrasing Government 
pamphlets or by inveighing Goy 
ernment specialists to write the 
chapter on fishes for their texts. 
The results usually have the dreary 
quality of pot boilers.’’ In addi 
tion, his questions deflate many no 
tions held by amateurs and points 
up the harm they ean do especially 
by influencing legislators. 

Though Conservationists will not 
fall over themselves trying to shake 
Walford’s hand, Systematists most 
surely will—but only figuratively. 
Their ranks are too thin to ©ause 
any real jam up. In chapter four, 
the author attempts to bring about 
their resurrection by calling for 
financial support for their very im 
portant endeavors. He bases his 
support on the truism that research 
into resources depends in very 
large measure on identification of 
species and populations. 

Although Walford presents a 
tight case for extensive research 
into the 12 major problems, (Chap- 
ters 1-12) one wonders if he means 
to have all the data ‘‘in’’ before the 
first mouths are fed. Probably not, 
but the feeling is about. 

The dream of feeding the bur 
geoning world population with 
produets from the sea relies heavily 
on the hope that huge untapped 
reservoirs of virgin stocks and new 
species will be found in the unex- 
plored depths of the sea. Chapter 
5, deseribing the Sea Environment. 


attempts to place this notion in 


, 
a 
re 


PROTEIN 29% HIGHER 


Without that Soybean Flavor! 


® 


Sodium Proteinates 


I 0 R 0 (pH_ 5.3-5.5) 
P R 0 M A X (pH 6.7-7.0) | 


UN VES IN FEDERALLY IN MEA 


Griffith drew upon the spice flavor skills of its corps 


of chemists to solve the research problem of a decade! PF 
By patented process of wet-milling soy flour, Griffith ret 
removes that soybean flavor! Produces economical ae 
and stable sodium proteinates that contain 29° more ae 
protein and 33‘ more lysine than soy flour! Learn all ‘ea 
the advantages of using either ISOPRO or PROMAX * 
in your products for high-protein health appeal. re 


Write your name and the request, “Send facts on [SO- 
PRO and PROMAX”, on your letterhead and mail 
it today. 


U.S. Patent No. 2,881,074 


CHICAGO 9, 1415 W. 37th St. © UNION, N. J., 855 Rahway Ave. * LOS ANGELES 58, 4900 Gifford Ave. 


PROTEINATE R SP ALTY BREA ADIN 
° 0G FOOD e BREAKFAST FREA © USE PERMITTE 
a4 
tan. 


Hlowever, the 
author does indicate that knowl- 
edge of the intricate relationships 


proper perspective. 


among animal and animal, animal 
and plant, and the physical-chemi- 
eal surroundings can lead to in- 
productivity and thus 
Many 


examples of how one organism may 


creased 


greater vields from the sea. 


influence the presence and there- 
by the eateh of another (form) are 
presented. Understanding the in 
terrelationships of the marine eco- 
system will be a formidable task 
Chapter 6, Uses of Ecological Prin 
ciples, is actually an extension of 
Environment, but stresses the ap 
plication of findings to the estab 
lishment of a science of fisheries 
The possible reasons for fluctua 
tions in populations are explored 

The chapter dealing with Be- 
havior, explores the problems of 
more economical and intensive fish- 
ing. Understanding the behavior 
of fish is the first requisite to de- 
them. 
movements, 


veloping means to catch 
Knowledge of their 
feeding habits, predation and. at- 
traction to bait could aid in de- 
signing more. efficient equipment 
and techniques. The diets, food 
habits and religious restrictions of 
the people to be fed, 
studied and a program of educa 


rust be 


tion undertaken before ‘new’ foods 
ean be introduced, let alone, estab- 
lished. Here again, the author does 
Ile does 


helieve that gathering of firm data 


not offer encouragement. 


would provide means for an intelli- 
gent opinion. 


Hope in aquiculture 

After nine, 
Farming the Brackish waters, the 
reader breathes easier. At last the 
author admits of an area that ap 


perusing chapter 


pears to offer a means of fee ling 
the still hungry Aquicul 
ture, in the inshore waterways pro 


people. 


tected from the open oeean, has 
itself in the 
Formosa, and the 


apparently proved 
East Indies, 
Philippines. It 


that the per acre vield of protein 


is in aquieulture, 


is. considerably higher than for 
farmland. In Formosa, vields of 
800-1200 pounds of fish per acre 
(wet weight) are not uneommon. 


Walford 


this practice 


36 


helieves that) extending 


around the world 


FOOD TECHNOLOGY, MAY, 1959 


offers the possibility of the greatest 
vield for the expense. Sufficient 
data on pond design, maintenance 
and stocking (species) has been col- 
lected to bolster his belief. 

Closing Part I, there is a most 
interesting discussion of the vessels 
and gear used around the world 
and how their improvement could 
increase vields manyfold. In under- 
developed regions, the simple ex- 
pedient of adding an out-board 
motor to dug-out canoes would in- 
crease the catch consilerably. But 
the problems created hereby seem 
to skyrocket Fuel would be needed ; 
docks, storage tanks, roads and dis- 
tribution centers would need to be 
constructed. Motor repair ships 
would be needed. Mechanies would 
have to be trained. Fisherman must 
be taught to operate and care for 
the motors. Means would have to 
be provided to preserve and store 
the additional catch; to sell and 
distribute them to distant markets. 
With these myriad problems, one 
wonders if birth control has a place 
in the over-all problem. The author 
believes it does, but here religious 
barriers additional 
problems. 

Part II], Resources of the Sea, 
consists of five chapters, each de- 
tailing a potential resource: the in- 
vertebrate animals ; 


present vet 


fishes, reptiles ; 
the marine mammals and seaweeds. 
Each of these groups is considered 
as a source of food or medicinals, 
but the evidence is not at all en- 
couraging that one of these forms 
will be the ‘horn of plenty.’ 

In summing up, Dr. Walford 
presents what at first glance seems 
to be a startling answer to the prob- 
lem of fee ling the hungry people. 
Ile advocates the training of more 
scientists ! 

Living Resources of the Sea is 
unreservedly recommended. 

Metvin A. BENARDE 
Crisfield, Maryland 


Foop W. C. Fra- 
zier. MeGraw-Hill Book Company, 
Ine., New York. 1958. 472 pp. 

This book is a well written digest 
of the principles of food 
microbiology. Among the recent 
advances covered are the utilization 
of radiation and antibioties in food 


basic 


preservation 


The subject matter in this volume 
has been divided into six main 
parts: (1) the microorganisms im 
portant in food microbiology, their 
characteristics and their entrance 
into foods; (2) the preservation of 
foods, ineluding basie methods and 
their application to specific foods 
(3) the general principles con 
cerned in the spoilage of foods and 
the spoilage of specific foods; (4 
foods and enzymes produced by 
microorganisms; (5) food in rela- 
tion to disease, with emphasis on 
food poisonings and infections, and 
(6) food sanitation, control, and 
inspection. 

The first section, which covers 
microorganisms important in food 
microbiology, gives a good brief 
outline of the identification and 
classification of food molds, and a 
short discussion of the classification 
of yeasts. The author devotes one 
chapter to genera and groups of 
bacteria important in food bacteri- 
ology. 

In the section on the preserva 
tion of foods there is a good discus 
sion of the principles involved in 
the various methods, and illustra- 
tions of the use of these methods in 
the preservation of the main groups 
of foods. This discussion is the most 
comprehensive treatment given any 
of the general headings. In the 
following section there is an almost 
equal amount of space devoted to a 
discussion of the spoilage of foods 
resulting from the failure of these 
methods. Although 
the discussion deals primarily with 


preservation 


spoilage of food by microorganisms, 
there are adequate examples cited 
which emphasize that the growth of 
microorganisms is not the only 
cause of the deterioration of food. 
In this section there are chapters 
covering the factors influencing the 
spoilage of each of the following 
groups of foods: cereals and cereal 
products; sugars and sugar prod 
ucts; vegetables and fruits: meats 
and meat products: fish and other 
seafood; eggs and poultry; milk 
and milk products; miscellaneous 
foods, and heated canned foods. 
The short section on foods an.! 
enzymes produced by microorgan 
isms gives a good brief introduction 


to this fascinating phase of food 


microbiology. 
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The fifth section presents an ex- 
cellent concise discussion on foods 
in relation to disease. There is one 
chapter devoted to a brief summary 
of the techniques used in investigat- 
ing food-borne disease outbreaks. 

In the final section food sanita- 
tion, control, and inspection have 
been considered primarily from 
the microbiological standpoint. The 
bacteriological aspects of the Fed- 
eral Food, Drug, and Cosmetic Act 
are discussed. briefly. 

This book will be eriticized by 
some for giving relatively limited 
coverage to certain food products 
Where this 
is the case, one can readily check 
the reference lists at the end of the 
pertinent chapters and find refer- 
ences to adequate recent books or 


of major importance. 


review articles for more detailed 
information. 

The author has made this book 
brief enough for use as a textbook 
for a junior level college course, 
and complete enough to include all 
subject matter usually presented 
in a course in food microbiology. 
Research and products control 
workers in government, industrial 


and private laboratories will also 
find much useful information in 
this volume. 
R. O. WAGENAAR 
Minneapolis, Minnesota 
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Commodities 


Business management of frozen food 
locker and related plants. J. J. Mullen 
and L. M. Deboer. Washington, 1958. 
os p. CU. S. Dept. of Agr. Marketing 
research report, 258.) pap. apply. 


the market potential 
for a new food product. We 
Enochian, J. S. Hunter, and R. G. 
Harris. Washington, 1958. 49 p. (U. 
S. Dept. of Agr. Marketing research 
report 249.) pap. apply. 


Canned cooked rice; 


Costs of peeling potatoes by lye and 
abrasive methods. W. 8S. Grieg and 
A. Manchester. Washington, 1958. 
* Material for this list should be sent to Dr. 

James G. Hodgson, Chief, Library Branch, 

Quartermaster Food and Container Institute 

for the Armed Forces, 1819 W. Pershing Road, 

Chicago 9, Illinois 
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38 p. (U. S. Dept. of Agr. Marketing 
research report 255.) pap. apply. 


Frozen food, Leaflet R5, Extension Serv- 
of Massachusetts, Ambherst, 
A guide for the frozen food 


ice, U. 
Mass. 
handler. 


Palatability and vitamin C content of 
Maine-grown broccoli. FE. F. Murphy. 
Orano, Me., 1958. 15 p. (Maine Agri- 
cultural Experiment Station. Bulle 
tin 574.) pap. apply. 


| Processing fruits and vegetables on col 
lective farms.| Pererabotka plodov i 
ovoshehei vy kolkhoz akh. R. La. Tka- 
chev. Moseow, Gos. izd-vo sel’khog. 
lit-ry, 1958. 174 p. In Russian. 


Production of canned pulp-fortified red 
grapefruit juice. B. J. Lime, T. 8. 
Stephens, and F. P. Griffiths. Wash 
ington, 1958. 10 p. (U. S. Dept. of 
Agr. Agricultural Research Service. 
ARS-72-12.) pap. apply. 


Food Technology 


Food industries manual; a technieal and 
commercial compendium on the manu 
facture, preserving, packing and stor 
age of all food products. | Rev. ed.| 
New York, Chemieal Pub. Co., 1958. 
979 p. $16.00. 


| Food industry of Armenia.| 3S. S. Pet 
rov. Moscow, Goslesbumizdat, 1958. 
201 p. In Armenian. Original title 
not available. 


| Food industry of the Soviet Union.| 
Sovets 
Moscow, 


Pishchevaia promyshlemmost 
kayo Soiuza. V. P. Zotov. 
Pishchepromizdat, 1958. 202 p. In 
Russian. 


Heat transfer measurements on refriger 
ated-food trailers, H. D. Johnson and 
others. Washington, 1958. 12 p. (U.S. 
Dept. of Agr. Agricultural Marketing 


Service. AMS-250.) pap. apply. 


| Modern types of bakery ove ns. | Sovre 
mennye konstruktsii khlebopekarnykh 
pechei, A. S. Ginzburg. Moseow, Pish 
chepromizdat, 1958, 154 p. In Rus 


sian, 


Pressurized packaging (Aerosols.) A. 
Herzha and J. Pickthall. New York, 
Aeademice Press, 1959. 312.00. Im 
ported. Technical problems in connee 
tion with a process that seems to be 
reaching the food industry. 


Chemical Aspects 


{Chemical control in the process of mak 
ing wine from fruits and berries. | 
Tekhnokhimicheskii kontrol’ plodo 
voiagod vinodeliia. R. D. Begunova 
and O. S. Zakharina. Moseow, Pish 
chepromizat, 1958. 141 p. In Russian. 


Chemistry of industrial toxicology, 2nd 
ed. Hervey B. Elkins. New York, 
John Wiley & Sons, 1959. 463) p. 
$11.50. Thirty-three pages of bibliog 


raphy. First edition was issued in 
1950. 


Organic synthesis, v. 38. John C. Sheehan, 
ed. New York, John Wiley & Sons, 
1958. $4.00. Another in the annual 
series of basic methods in organic 
synthesis. 


Rapid peroxidase test for better control 
of blanching. H. J. Morris. Washing 
ton, 1958. 7p. (U. S. Dept. of Agr. 
Agricultural Research Service. ARS-74 
10.) pap. apply. 


The safety of polyoxyethylene (8) stea 
rate for use in foods. Report of the 
Food Protection Committee of the 
Food and Nutrition Board, December 
1958, Publ. 646, National Academy of 
Sciences, Nationa! Research Council, 
Washington 25, D.C. 


Biological Aspects 


Biological laboratory data, Leslie J. Hale 
London, Methuen; New York, John 
Wiley and Sons, 1958. 132 p. (Mono 
graphs on biological subjects. 15 s; 
$2.75. Data useful to in 
experimentation. 


Food microbiology. W. C. Frazier. New 
York, MeGraw-Hill, 1958. 472 p. 38.00. 


Inside the living cell, some seerets of life. 
John A. V. Butler. New York, Basic 


Books, 1959. 174 p. $3.50, 


Source book on qibberellin, 1928—198?. 
F. Stedola. Washington, 1958. 422 
p. (U. S. Dept. of Agr. Agricultural 

ARS 43-78. The 

uses seem to be expanding. 


Research Service. 


Economic and Sociological Aspects 


Consumer acceptance of fat charactes 
istics Of beef; a study of household 
buying, Spokane, Washington, 1955. 
Pullman, Wash., 1958. 28 p. (Wash 
ington, Agricultural Experiment Sta 
tion, Technical bulletin, 27. pap 
upply. 


Bibliographies 


Guide to Russian medical literature. Seott 
Adams and Frank B. Rogers, eds. 
Washington, U. S. Govt. Print. Off., 
1958. 93 p. (U.S. Publie Health Serv 
ice. Publication 602.) pap. $0.40. 


Reprints available for distribution, 
March 1959, Chieago 9, Illinois, Tech 
nical Services Office, Quartermaster 
Food and Container Institute, 
West Pershing Road, 1959. 11 p. mim 
eographed. A list of 169 reprints of 
journal publications. 


Scientific translation; a guide to sources 
and services. Sheila M. Parker. Rev. 
by Rosemary Roberts and Miriam 
Hawkins. Washington, U. S. Govt. 
Print. Off., 1959. 19 p. pap. $0.15. A 
Public Health Service publication with 
authors at the National Library of 
Medicine and the National Institutes of 
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Health. A revision of a pamphlet is 
sued in 1957. There is still no concerted 
effort to translate in food technology. 


Miscellaneous 


Health of a nation; H. W. Wiley and the 
fight for pure food. O. E. Anderson. 
Chicago, University of Chieago Press, 


1958. 322 p. $6.00. 


Getting the most out of frozen foods. 
Leaflet U. of Massachusetts, 
Amherst. 


Planning new products. Philip Marvin. 
Cleveland, 13, Ohio, Benton Publishing 
Company, 1958, 102 p. pap. $3.00. 
Measuring company needs in new prod 
uct development. 


Screntifie manpower un Europe a 
purative study of seientifie manpower 
in the publie service of Great Britain 
and selected European countries. Ed 
ward MeCrensky. New York, Perga 
mon, 1959. 197 p. $6.50. Comparison 
of pay and treatment in government 
aud private industry, with some mate 
rial on Russia and the United States. 


The simplicity of science, Stanley D. 
Beck. Garden City, N. Y., Doubleday, 
1959. $3.75. Philosophical discussion 

of the meaning and significance of 

science. Author, a zoologist, is Assoc, 

Prof. at the University of Wiseonsin. 


ABSTRACTS 


—Compiled by H. A. Campbell 


ANALYTICAL METHODS 


Analytical separations in the study of 
limonene sulfides. 


A. W Stundard Oil Co., 
Whiting, Ind.). Perfumery Essent. Oil 
Ree. 49, 8038-7 (1958 


Gas chromatography, beeause of its 
smal sumple requirement, Is ideally 
suited for research on flavor and odor 
components. Thioures adduetion, at 
least as a qual. test, can also be used on 
a micro-scale by observing adduet for 
mation with the aid of a microscope. In 
the study of limonene sulfides the larger 
scale separative processes, distn., adduce 
tion, and erystn., were helpful in obtain 
ing samples for identification. Gas chro 
matography was an excellent tool for 
the study of reaction variables because 
it conserved materials and provided 
compn, data with a minimum of time and 
effort 


Analysis of long-chain fatty acids by gas- 
liquid chromatography. Micromethod 
for preparation of methyl esters. 


STOFFEL, W., Cuu, F. AND AHRENS, 
H. (Roekefeller Inst., New York 
City tnal. Chem. 31, 307-8 (1959). 


For over forty-five years 
NULOMOLINE' —the pio- 
neer invert sugar — has 
been used as a “BAL- 
ANCING” ingredient by 
Bakers, Candymakers, 
Syrup Processors, Fruit 
Preservers . . . in frozen 
foods, desserts, icings, 
toppings, spreads, and 
other food preparations. 


NULOMOLINE is hygro- 
scopic... attracts, retains, 
and equalizes distribution 
of moisture . . . retards 
crystallization ...increases 
osmotic pressure .. . stabi- 
lizes density of syrup por- 
tion .. . resists fermenta- 
tion . . . controls texture 
and consistence . . . pro- 
motes product uniformity 

improves taste and 
appearance. 


AECTANT.. 


ome 
= ie 


é rie 


Packed in large and small containers 


in tank wagons and tank cars. 


ORDER DIRECT OR THROUGH YOUR JOBBER. 


Write, phone, or call and discuss your problems 


in confidence with NULOMOLINE SERVICE. Our 


technical and practical stafls are at your service! 


! 


THE NULOMOLINE DIVISION 


AMERICAN 


MOLASSES COMPANY 


Manufacturers of NULOMOLINE (Standardized Invert Sugar) and Syrups 
120 WALL STREET, NEW YORK 5, N. Y. 
330 East N. Woter St., Chicago 11, Ill. 1300 West 3rd St., Los Angeles 17, Colif. 


NULOMOLINE, LTD 


1461 Parthenais St., Montreal, Canada 
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© Years of practical experience in solving food production problems! 
© Can help with your vitamin enrichment and fortification procedures 
© Offers unlimited supply of vanillin 


© Know-how of years of leadership in color field 


THIS FOOD SPECIALIST is a Sterwin Technically-Trained Rep- 
resentative ... an expert with technical and practical experience to 
help you produce better food products more easily and economically. 


He’s cut time, expense, production steps in dozens of cases . . . is 
relied on by food manufacturers (large, medium, small) for prompt 


solutions to color, vitamin, vanillin and other food ingredient 
problems. 


For a new production set-up, or to improve an existing one . . . 


see your local Sterwin Representative . . . costs you nothing . . . can 
save you plenty. 


Subsidiary of Sterling Drug Inc 
1450 Broadway, New York 18, N.Y. 
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An essential prerequisite for the analy 
sis of lipide mixts. of biological origin by 
gas-liquid chromatography (GLC) is the 
quant. formation and isolation of the 
constituent methyl esters. micro 
method is deseribed involving interesteri 
fication with methanol and hydrochloric 
acid. By sublimation the methyl esters 
wre isolated from the reaetion produets 
in pure form ready for gas-liquid 
chromatography. The methylation and 
sublimation ecun be done with ease On a 
large number of samples. This method 
eliminates the use of alkali and dinzome 
thane, which may lead to isomerization 


or pyrazoline formation. 


Qualitative aldehyde reaction. Identifica- 
tion of amino acids. 


SrToRHERR, R. W Dept. of Chem., 
Georgian Expt. Sta., Experiment). 


Chem. 31, 268-70 1959 


Aldehyde-amino acid reactions in gla 
cial acetic acid soln. furnish a new means 
for the identification of specific amino 
2-Furaldehyde reacts with most 
amino acids to produce a common ab 
sorbance maximum in the range 360 
mig, The lysines and ornithine 
have seeond maximum the 
range 515 to 530 mu speecifie for this 
group of diamino acids. s-Trioxane re 
nets specifically with hydroxyproline, fur 
nishing an absorbance maximum at 492 
to 494 me. Only milligram «amts. of 
original protein required for the 
identifications, 


Silicic acid chromatography of lipids of 
whole human blood. 


Wren, J. J. AND H. K. 
Kerekhoft Labs. of Biol., California 
Inst. of Teehnol., Pasadena). Proc. Soe, 
Biol. Med, 99, 451-5 1958 


Chromatography on silicie acid columns 
Is a powe rful tool for the se pen. of blood 
lipids. In one expt. about 30.) different 
lipiels may be detected; some of these 


remain unidentified. 


BIOLOGICAL SCIENCES 
Biochemistry 


A rapid paper chromatographic procedure 
for the quantitative determination of 
hydroxyproline. 


Ronerrs, H. R., Kotor, M AND 
W. Nath Dairy Products Corp., 


In a recent communication, the authors 
deseribed a descending paper chromato 
graphie procedure for the quant. detn. 
ot hydroxyproline Which required sol 
vent development of 40 hers. Using hori 
zontal pauper chromatography at an ele 
vited temp. comparable results hiawe beer 
Obtuimed after cdevelopment for } 


hers. The neeurnev one precision of this 
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rapid paper chromatographie procedure 
was established by detg. the hydroxy 
proline content of a soln., pHi 6.5, contg. 
1S common amino acids. The average 
value of 9 chromatograms, 47.7 mg. 
100 differed from the theoretie:! 


value by 1.9%. 


The relation of ascorbic acid to the con- 
version of proline to hydroxyproline 
in the synthesis of collagen in the 
carrageenan granuloma. 


RoBeERTSON, W. B., Hewirr, J 
Herman, C. (Dept. of Biochem., Univ. of 
Vermont, Burlington), J. Biol. Chem 


105-8 1059 


Uniformly labeled proline-C'! was ad 
ministered for 8 days to guinea pigs 
bearing carrageenan granulomas which 
vere removed 12 hours after the last in 
jection, Hydroxyproline or proline, or 
hoth, were isolated from collagen 
noncollagen fractions and their specific 
activity were detd. The conen 
droxyproline and its specifie activity in 


collagen from the tamin C deficient 


were, resp., 2067 and 606, of the 
normal, whereas the respeetive values for 
intmals recovering from ascorbic | 

mal. Thus, aseorbie acid appe: 

required for maximal conversion of pro 
line to hydroxyproline this systen 
The data do not support. the hypothes 6 
that proline-rich, hydroxyproline-deficient 
precursor of collage ccumulaites the 


vitamin-defieient granuloma, 


Effect of methionine on the biochemistry 
of the liver. 


Prosky, 
Brunswick, N. J.). Dissertation 


1197 (1958 


tat feeding studies were 


changes in protein efficienes 
due to 


supplementation: influes 


on the ceonenus. o protein t 


lit 

nuclere aeids in the ver: the imeorporn 
Ss from methionine into 

ver proteins; fhe specitie 


methionine 


Observed and calculated R; values of sev- 
eral synthetic peptides in pape 
chromatography. 

Moorr, T. B 

Insts. of Health, 


Chromatography 
/ 


nement 


Microbiology 


Recommended methods for microbiologi- 
cal examination of frozen fruits, 
vegetables and precooked foods. 


GORESLINE, H. E. (The Am. Publie 
Ith Assocn., New York City). Quiel 
ozen Foods 81, 119-21 (Oct. 1958 


In testing frozen fruits and vegetables 


microbiol content, consideration 


f be given to the fact that freezing 
storage at temps. of —10° F. brings about 
reduction in viable microorganisms. It 
aiso recommended that in the prepn. 
samples of frozen fruits and vege 
bles for microbiol., analysis, a meehani 
‘* blender’? be « mploved. Methods for 
microbiol, examn. of peas, broeeoli, 


are deseribed 


Inhibition of Clostridium botulinum and 
mold in aged, surface ripened cheese. 


ik, RL OL AND Dack, 
fppl. 


obiol 1950 


t¥ypes of surface ripened cheese 
en shown to become inhibitory to 
toxin production of Clos 

and to the growth of 

molds after storage 

tor S weeks or longer, Cheese 
shorter time than S weeks 

th toxin production 
eXShibiting optimum con 


tot ecks of storage, 


Agitation-aeration in submerged fermen- 
tation. I. A comparative study of 
the sulfite and polarographic methods 
for measuring oxygen solution rates 
in a fermentor. 


» M. (Coll 
Manchester, Engl 
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Nutrition 


Vanderbilt cooperative study of maternal 
and infant nutrition. 


Olbstetries 
Schoo 
fin. Med 
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NEW LIFT...LONGER LIFE 
FOR YOUR PRODUCTS 
WITH FIRMENICH 


POWDERED FLAVORS 


New and improved techniques of process drying, exclusively 
employed by Firmenich, yield powdered flavors that flow 
freely, are dust free, and give you the finest precision in 
flavoring your products. ‘These important developments in 
quality flavoring will improve the taste appeal of your 
products . . . extend their shelf life . . . give them package-to- 
package uniformity that captures customer preference. Sam- 
ples of Firmenich Powdered Flavors, with technical informa- 


tion on their practical application, on request. 


FIRMENICH INCORPORATED 


FIRMENICH 6 CIE. 


Observations on a total obstetrie elini 
eal population of 2,358 women have been 
made. There was a decrease of approxi 
mately 200 calories in the average intake 
hetween the second and third trimester. 
This was assoed. with a similar decrease 
in the consumption of most of the indi- 
vidual nutrients. There were also 
changes in blood constituents. From the 
present study, it is clear that dietary in 
tukes, greater than the Recommended 
Dietary Allowances of the Food and Nu 
trition Board do not bestow addnl. pro 
tection benefits during pregnancy. It 
appears that the recommended standards 
for calories are too high for the expectant 
mother of today. A dietary that will pro 
vide the essential nutrients without sup 
plements is readily attainable from food 
sources. The common obstetric routine 
of broad-spectrum nutritional supplemen 


tation is questioned, 


In vivo protein digestion. 


ANON, Nutrition Revs. 


(1958 


Adult male rats were trained to cor 
sume the daily ration during a single 
2-hour period each day. Rats trained in 
this manner were offered 6 g. of a basal 
diet contg. 15°07 of various proteins. The 
animals consumed 4 to 5 g. of diet in 10 
to 15 min. and were then sacrificed at 
regular intervals after feeding and the 
contents of the stomach and = intestine 
were analyzed for N as a measure of 
rite of disappearance of dietary pro 
tein This procedure established that 
heef proteins, casein, zein and amino 
acid mixts. passed from the stomach at 
about equal rates for the first 2 hours 
after feeding. During the periods about 
of the ingested disappeared. 
Dietary constituents consumed with pro 
tein were noted to influence its disappear 
ance, Free amino acids did not disappear 
from the digestive tract more rapidly 
than intact proteins suggesting that the 
rite of digestion is not a limiting factor 
in protein utilization unless the protein 


is relatively insol. 


Intestinal permeability to proteins. 


ANON. Vutrition Rers 


(1058 


The newborn calf, foul, lamb, kid and 
pig are able to absorb certain proteins 
from the colostrum and these proteins 
then appear in the animal’s blood. These 
proteins may play an important role in 
increasing the resistance of the animals 
to a variety of infeetions. There is a 
period of only one or two days following 
birth during which this absorption of 
proteins can oecur and coincides with the 
period during which they appear in the 
dam’s colostrum, Although colostral pro 
teins other than those appearing in the 
globulin fraetion of the blood are ab 
orbed boy the newborn animals, the other 


proteins are exereted in the urine 
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Proteinuria in rats and mice. 


ANON. 
(1958), 


Nutrition Revs, 16, 


Reeent work on the urinary exeretion 
of proteins by rats suggests very strongly 
that these animals routinely exerete 
small fractions of certain serum pro 
teins. The excretion of these proteins 
by the kidneys is influenced to a con 
siderable extent by testosterone. 


Diet and portal vein pressure. 


ANON, Nutrition Revs. 


(1958), 


Direct measurement of portal vein 
pressure in dogs showed «a rise after 
protein feeding which was greater in 
some «dogs with chronie liver disease. 
These findings suggest that high protein 
feedings may be harmful to certain 
cirrhotic patients by aggravating portal 
hypertension with its attendant risks of 
gustrointestinal hemorrhage and ascites 


Terminal phase of dietary liver necrosis 
in the rat (hepatogenic hypogly- 
cemia). 


Scuwarz, K. Mertz, W. (Natl. 
Insts. of Health, Bethesda, Md. 
tabolism: Clin. and 
(1959 

The symptoms and the sequence 
events during the terminal phase 
dietary liver necrosis in the rat were 
vestigated. The most consistent symp 
toms found in 150 carefully observed 
animals were weakness and decline of 
body temp. 1 to 2 days before death, 
subsequent gradual loss of conseiousness 
umd spasms and serious convulsions dut 
ing the last 30 minutes. These signs dis 
appeared promptly upon intravenous in 
jection of glucose. The significance 
hepatogenie hypoglyeemin and its 
currence in human liver diseases are 


cussed. 


Hereditary galactose disease. 


Guest, G. M. (Univ. of Cineinnati, 
Coll. of Med., Ohio). J. Am. Med {sso 


2015-19 (1958 


Where there is an inability to metabo 
lize lactose and galactose, early diagnosis 
is of the greatest importan since the 
deleterious effeets of this disorder in 
crease with its duration. The main symp 
toms usually appear by the time the in 
fant is one or two weeks of age, making 
early recognition possible Appropriat 
treatment is primarily the omission ot 
milk and other foods from the diet. 


Studies on dietary lipids. 


ANON, Nutrition Revs 


Male rats were emploved in dietary fat 


digestibility studies. 100, digestibilit: 


was obtained for even numbered fatty 
acids contg. 4 to 10 carbon atoms. With 
fatty acids of longer carbon chain length 
the digestibilities deereased progres 
sively with stearie and behenie acids 
vielding digestion coeffs. of 12 and 7% 
resp Mono-unsatd. fatty acids were 
more digestible than satd. acids. Methyl 
esters of fatty acids were somewhat 
more digestible than their correspond 
ing free acids The authors point 
out that the melting point of a fat ean 
not reliably serve as a prediction of its 
digestibility. Calcium content of the 
diet plays an important role in fat di 
gestibility as it affeets feeal fat exere 


tion in the form of soaps. 


Effect of sodium salicylate on the food 
and oxygen consump‘*ion of rats. 


K E. J Dept. of Physiol. Sei., 
Dartmouth Med. School, Hanover, N.H.). 
J. Nutrition 66, 237-44 (1958 


The exptl data presented indicate that 
voung rats when fed diets contg. moder 
ate amts. of sodium salieylate, grow nor 

illy and oxidize about the same «amt, 
of food as animals on a normal diet, 
contg. no salievlate. Their oxygen con 
sumption does not differ substantialls 
from that of normal animals; the dif 
ferences found between animals fed the 
basal diet and those which received 0.147, 


and O.2o0 of re 


probably 


Within the errors of the teehniques em 


ploved in the expts 


Thermochemical efficiency of growth. 


ANON Nutrition 


1958 


Revs. 1G, 279-81 


These expts, add to the general fund 
referenee «ca vallable for the rat 
id emphasize importane of 

ding changes in curenss analysis in 
stimating the eflicieney of calorie utili 
zation Observations from this studs 
emphasize thi mensurements of 
ecnlorie utilizati made without ent 
‘ inalyses, expts. of short) duration 
ould provid more relinble information 


than long term studies 


Absorption of vitamin B,,. in pernicious 
anemia. Defective absorption in- 
duced by prolonged oral treatment. 


M.. Lous, P. anp 
Bispebjerg Hosp., Copen 


Lancet 
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When 
it comes 
tO grains 


How 
you 
know 


unbiased 


There's no problem in evaluating recom- 
mendations when the recommendations 
come from Quaker. Because The Quaker 
Oats Company offers numerous standard 
dry milled items and products that cover 
wheat, corn, rice, barley and oats in a 
broad range of meals, flours and grits, 
Quaker is able to advise the right cereal 
to meet your problem. There is no need 
to offer substitutes or alternate grains. 
And, the advice you receive is based on 
decades of service to the nation’s food 


processing industries. 

Remember, too that Quaker products 
are Quality products, available through 
numerous mills located throughout the 
nation to serve you quickly. These are 
products that are backed by the finest 
technical research and the newest, most 
modern laboratory in the milling industry. 

For advice that you can rely on, write 
or phone The Quaker Oats Company, 
Industrial Sales Department, Merchan- 
dise Mart, Chicago 54, Illinois. 


of grains and services 


Quaker advice is based on a broad range 


Quaker Standard Dry Milled Items 


Oat Products Barley Products 
OATMEALS ...... 6 sieve sizes PEARLED BARLEY .. 7 sieve sizes 
ROLLED OATS....... 11 flake sizes BARLEY FLOURS (including one in 
OAT FLOURS.............. 8 types which the enzymes have been inac- 
e Wheat Products tivated) 
FLOURS Corn Products 


Pre-Mixing Services 
AVAILABLE (to your specs) 
e Rice Products 
FLOURS 


(all electrostatically cleaned —then 
water washed before milling 


White & Yellow 
White & Yeliow 
White & Yellow 
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not present in absorption tests with 
homologous intrinsic factor, nor with 
factor from 
(rat). This observation supports signifi 


intrinsic another species 
cantly the hypothesis that blockage is an 
immunity phenomenon, the intrinsie fae 
tor being to some extent species-specific. 


Pantothenic acid, ascorbic acid and in- 
testinal microflora. 


ANON. Nutrition Revs. 16, 305-7 


(1958 


Male weanling rats were fed a panto 
thenie acid deficient diet. The inelusion 
of 2% aseorbie acid in the diet pre 
vented symptoms of pantothenic acid 
deficiency in most cases. When ascorbic 
acid was fed simultaneously with sulfa 
thiozole (207) the aseorbie acid failed to 
protect against pantothenie acid de- 
Since sulfathiozole inhibits the 
activity of 


ficiency 
intestinal microorganisms 
these results suggest that aseorbie acid 
deficiency prevention is also mediated 
through changes in intestinal flora. 


Physiology 


Gastric emptying and intestinal absorp- 
tion of carbohydrate and proteins as 
influenced by the nature of the test 
meal. 


RosENTHAL, S. AND Nasser, E. 8. 
(Dept. of Physiol., School of Med. and 
Dentistry, Univ. of Rochester, N. Y.). 
J. Nutrition 66, 91-103 (1958 

It was demonstrated that the stomach 
empties its contents in an exponential 
fashion. The rate of emptying appeared 
to be detd. by the dietary sources of ear 
bohydrate, which were fresh banana and 
dextrin. The absorption of carbohydrate 
was a linear funetion of gastric emptying. 
The recovery of protein from the small 
intestine tended to remain constant over 
a period of 6 hours, during which time 
all of the test meal protein had left the 
stomach. Reasons are given for the 
assumption that all of the test meal pro 
tein, or an equiv. mixt. of dietary and 
endogenous protein, was absorbed in this 
period of time. The results indieate that 
ingested protein is mixed in the lumen 
of the digestive traet with relatively large 
amts. of endogenous protein which origi 
nute in the digestive tract itself. 


Peptide digestion by intestinal mucosa. 


Snaw, B. anp Roptnson, G. B. (Dept. 
of Med. Biochem., Med. School, Birming 
ham, Engl. Intern. Conar. Biochem, 4, 
155 (1958 


The digestion of synthetie and natu 
rally oceurring peptides by intestinal 
mucosal exts. from rat and hog has been 


studied. Using synthetic peptides the dis 


tribution of peptidase activity along the 


rat intestinal tract is under considera 
tion. With glyeviglyeine and L-leueyl 
givcine it has been shown that the conen. 
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of glyeylglycine dipeptidase and leucine 
amino-peptidase increases along the in 
testine from duodenum to ileum, The se 
quence of amino acid release and the 
desamidase activity of exts. of hog and 
rat intestinal mucosa have been studied 
using the peptides oecurring in a peptic 
tryptic digest of gluten. 


The inhibition of the intestinal absorp- 
tion of an amino acid by chlortetra- 
cycline. 


Agar, W. T. anp Parker, M. A, (Dept. 
of Physiol., Univ. of Melbourne, Aus 
tralia). Biochim, et Biophys. Acta 30, 
243-6 (1958). 


The presence of chlortetracycline in a 
loop of intestine in the living rat reduced 
the absorption of L-histidine to 71% of 
the control figure. This effeet was pro 
duced by an amt. of chlortetracyeline 
comparable, weight for weight, with a 
therapeutic dose in man. 


ENGINEERING RESEARCH 


The manufacture of chemical cellulose 
from wood. 


WayMAn, M. (Columbia Cellulose Co., 
Prince Rupert, British Columbia). Can. 
J. Chem, Ena. 36, 271—6 (1958). 


This paper discusses progress made 
and problems assoed. with the manuf. 
of chemically pure cellulose from wood. 
The yield of pure cellulose which ean be 
obtained from any wood species is limited 
hy the chem. compn. of the wood starting 
material. Conditions are developed for 
the most effective way of carrying out 
extn. of raw pulp with hot eaustie soda. 
These include very high consistencies and 
very short times at high temps. The best 
conditions for extn, with strong caustic 
soda at low temp. are ¢ lso reviewed, The 
need for properly designed equipment 
for both these processes is stressed. The 
special problem of removal of mannan 


is discussed, 


FOOD AND FOOD TECHNOLOGY 
Antioxidants 


Some nutritional and allied problems con- 
fronting the food manufacturer: 
technological aspects of antioxidants. 


Lea, (. H. (Univ. of Cambridge, 
Engl. 5 J Sci. Food far. 9, 621-32 
(1958), 


A comprehensive review of the chemi 
eal and practical aspects of substances 
used to retard oxidative deterioration in 
food with particular emphasis on the 
effectiveness of eertain compas. 
number of foodstuffs, e.g. fats and oils, 
bakery 


meals, 


products, dairy products, fish 


Cereals and Grains 


Effect of alkali treatment on the avail- 
ability of niacin in maize. 


Harper, A. E., Punexar, B. D. AND 
E.venJeM, ©, A. (Dept. of Biochem., 
Univ. of Wisconsin, Madison). J. Nu- 
trition 66, 163-72 (1958). 

In confirmation of the results of other 
workers, it has been demonstrated that 
rats receiving a niacin-deficient diet in 
which untreated maize is replaced by 
alkali (NaOH or CaQ)-treated maize, do 
not develop signs of niacin deficiency. 


The distribution of amino acids in wheat 
and certain wheat products. 


Horn, M. J., Firretp, C. C., BiuM, 
A. E. anp WarreEN, H. W. (Agr. Re 
Service, Washington, D. C.). 
Cereal Chem. 35, 411-21 (1958). 


search 


Eleven amino acids of whole wheat 
were quantitatively accounted for when 
the extn. produets, flour, bran, and shorts 
were assayed by miecrobiol. procedures. 
No destruction of amino acids occurred 
during fermentation of the doughs prior 
to baking into bread. Losses of cystine, 
Ivsine, and methionine during baking 
were significant. Most of these amino 
acid losses may have taken place in the 


erusts, 


New rice mutant. 
ANON. Rice J. 61, 21 (Dee. 1958). 


A new early-maturing rice mutant with 
possibilities for breeding new varieties 
was created through atomie radiation, in 
cooperative research by USDA and the 
Louisiana Agr. Expt. Sta. They pro 


duced a mutant that matures 4 or 5 
weeks earlier than Rexoro, Other earls 
varieties with the high quality of Rexoro 
may be bred from crosses of the new 


strain with com. rice. 


Gelatin and Gums 
Properties of thiolated gelatins. 


Benescu, R. E. Benescnu, R. (Ma 
rine Biol. Lab., Woods Hole, Mass.). 
Intern. Conar. Biochem. 4, 23 (1958). 


The amino groups of gelatin ean be 
substituted with n-acetylhomoeysteinyl 
residues through the formation of new 
peptide bonds. In this way gelatins con 
tuining up to 30) sulfhydryl groups/ 
100,000) g. have been prepd, These pro 
teins have lower isoelec. points (up to 

pH units) than the parent proteins. 
They still form reversible gels with some 


what lower melting points. Oxidation 


with ferrievanide at pH 7 gives 2 very 
different disulfide forms «aceording to 


conditions 
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Legislation 


Establishing tolerances for food addi- 
tives. 


RANKIN, W. B. kood Drug Cosmetic 
Law J. 13, GAL-S 


Included in this discussion of the new 
food additives law are such topies as 
type of testing required, types of sub 
stances subjeet and not subject to the 
law, and the action taken by the Dept. of 
Health, Edueation and Welfare in ap 


proving a particular additive. 


Some public health aspects of food and 
beverage vending. 


(NON d Wilk & Food Teehnol. 


The specific requirements fo the pro 
tection of readily perishable hot and cold 
foods vending is diseussed 


with regard to storage temp., containe 


design construct on, to 
gether with pertinent quotations from 
the Ordinanes Code eovering the 
Vending of Foods and Beverages Reeom 
mended the Health Service 
The problem of copper poisoning from 
copper tubing in carbonated beverage 


machines is also discuss 


Meat and Fish 


Some properties of a new structural pro- 
tein of muscle. 


Taaa, T. C., Pax, C. H. Tax, P. 


(Iust of Bioehem., Aendemiai Sin en, 
Shanghai, Ching Tutern Conar. Bio 
chem, 4, 83 (158 

new, globular and water-sol. protein 
of tL PL ~ 4.0 has been isolated from 


skeletal, enrdine and viseeral museles, It 
eun ln prepa ensily from myofibrils of 
rabbit skeletal musele by extn. with a 
molar citrate buffer, pH 5.1, followed by 
NIE fractionation The protem 
is devoid of N-terminal amino groups and 
appears to be composed of a looped poly 
peptide ehain ending in Ala. Tyr. Leu. 
at the earboxyl end. The combined ehem. 
and physieo-chem, data suggest that it is 
in entity quite distinet from the well 
known myofibrillar proteins-actin, tropo 
myosin and myosin, and from the new 
struetural proteins reported in’ litera 
ture, such as Y protem, eontraectin, A 
protein, extra protein and pseudoglo 


bulins 


Milk and Milk Products 


Significance of strontium-90 milk. A 


review. 

Larson, B. L. anp Epner, K. E. 
(Dept. of Dairy Sei., Univ. of Illinois, 
Urbana). a Dairy Sev 41, 1647-62 
(1958 


Current and projected levels of Sr-f0 


in milk should not elise concern hen 
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compared to radiation received from na 
tional sources; but further studies are 


necessary, 


Mechanization in the cheese industry. 


Wearmoutn, W. G. (Natl Inst. for 
Research in Dairying, Shinfield, Engl.). 
Food Manuf. 338, 496-500 (1958). 


Recent improvements in factory cheese 
making are reviewed. Also discussed are 
studies on ripening: ie. acceleration of 
ripening time by irradiation, and = im- 
provement of ripening by use of polymer 
films. Other topies covered are bae 
teriophage, new cheesemaking machines, 
nnd the continuous cheesemaking process. 


Heterogeneity of crystalline rennin. 


Erexstrrom, A. (Dept. of Dairy and 
Food Inds., Univ. of Wisconsin, Madi 


sou). J. Dairy Sei. 41, 1663-70 (1958). 


Block-shaped erystals were prepd. from 
a coned, soin, of purified rennin by di 
alyzing it against Berridge’s salting-in 
buffer. The purification procedure was 
relatively simple, and proved successful 
in each of several attempts to obtain 
rennin pure enough to erystallize. A sin 
gie boundary electrophoresis repre 
sented over 96°, of the protemn when the 
dissolved erystals were run at pil 6.8 in 
sodium phosphate buffer at an ionie 
strength of 0.2. However, at least 4 
components were evident in the same 
huffer at 0.033 ionie strength. These re 
sults show that rennin prepus. can not 
be considered homogeneous on the basis 
of their eryst. form or their electropho 
retie behavior in’ phosphate buffers of 


high ionie strength. 


Nuts 


Bitter principles of the peanut. Isola- 
tion, general properties and distribu- 
tion in the seed. 


DireckerT, J. W. AND Morris, N. J. 
(U.S. Dept. of Agr., New Orleans, La. 
J. Aar. Food Chem, 6, 930-3 (1958). 


A concentrate of the bitter principles 
of peanut hearts has been prepd., which 
possesses the general properties of the 
seponins. Glass paper chromatography 
indieates at least 4 components, each 
stuined reddish purple with coned. H.SO, 
and altered by acid hydrolysis. Agly 
cones obtained by acid hydroly sis can be 
sepa. into at least 6 components by chro 
matography on glass paper treated with 
monopotassium phosphate. Each gives a 
reddish purple color with H.SOv The 
sugar moiety from the hydrolytie clea 
age products gives 4 spots when chro 
matographed. These spots correspond in 
R, value and color to glucose, xylose, 
rhamnose, 


Pectin 


Reaction of hydroxylamine with pectinic 
acids. Chemical studies and histo- 
chemical estimation of the degree of 
esterification of pectic substances in 
fruit. 


Grr, M., Reeve, R. M. anp McCreapy, 
R. M. (Agr. Research Service, Albany, 
Calif.). J. Agr. Food Chem, 7, 34 8 
(1959). 


The reaction of the carbomethoxyls of 
pectinie acids with hydroxylamine in aq. 
ale. solns. was studied. The rate and ex 
tent of formation of pectin hydroxamic 
acid were followed by developing the 
colored spots of the ferrie-pectin hy 
droxamie complex on filter paper strips 
and measuring the reflection densities. 
These series of reactions were applied to 
measure the degree of esterification of 
pectic substances in fruit tissue sections. 
This procedure introduces u new direct 
method for following the esterification of 
pectic substanees in fruits at different 
stages of their development. 


Potatoes 


North American potato varieties. 
Daruing, H. M. Potato Handbool 
(1959 


Proper identity of the many potato 
varieties being grown particularly for 
seed purposes in North America today is 
becoming an increasingly complex one. 
At the present time there is no single 
publication available for reference in 
which all of our present varieties are de 
scribed. The variety pieture is con 
stantly changing and will continue to 
change beeause several breeding pro 
grams are currently releasing varieties 
superior in at least one characteristic to 
our present standard varieties. A sum 
mary deseription of the present varieties 


is given, 


Specific gravity of different zones within 
potato tubers. 


SHARMA, M. K., D. R. AND DEX 
TER, S. T. (Michigan State Univ., East 
Lansing). Am. Potato J. 35, 7848 
(1958). 


In varieties where the specific gravity 
of the entire tuber was high there was a 
large difference in specific gravity be 
tween pith and the two outer zones. 
There was generally little difference in 
specific gravity between the two inner 
zones. The speeifie gravity of the inner 
most zone (pith) was relatively uniform 
between varieties, 


Starch 


Characteristics of corn starch and starch 
derivatives as affected by freezing, 
storage, and thawing. 
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Tap the 
RICO CITRUS* 
tree for 
an answer 
to your 
problems 


Hy 


All of the four most popular citrus oils— 
orange, lemon, grapefruit and lime... 

in their natural state, or concentrated 
to your specification. See your Ritter 
technician or send for generous samples. 


F. RITTER & CO. 


RITTER INTERNATIONAL 
GENERAL OFFICES: 

4001 Goodwin Avenue 

Los Angeles 39, California 


Plants in Los Angeles, Chicago, IIl., 
and Anaheim, California 
Branches throughout the World 


SRICO CITRUS 1S THE REGISTERED TRADE-NAME FOR CITRUS PRODUCTS PROOUCED BY F. RITTER & CO, 


Visit our Booth No. 21 at I.F.T. Convention, Philadelphia, May 17-21. 
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J. J. (Univ. of  Ilinois, 
Urbana). Dissertation Abstr. 19, 1049 
50) (1958). 


The effect of phys. variables, such as 
rate of freezing, storage time and temp., 
shearing of granule systems, and heat 
treatment prior to freezing, were detd. 
in order to produce a white sauce system 
which would be stable to freezing and 
subsequent thawing. It was found that 
enzyme susceptibility was not a suitable 
eriterion for retrogradation in white 


snuces, 


Synthesis of amylose by potato p-enzyme. 


Wacker, G. J. W. J. 
(Lister Inst. of Preventive Med., Lon 
don, Engl.). Nature 183, 46 (1959). 


The synthesis of an amylose-like ma- 
terial by another enzyme system, the p 
enzyme is reported. This system cata 
lyzes the reversible disproportionation of 
maltodextrins, the glucose oligosaccha 
rides contg. the a-1:4 linkage. If the po 
tato is equipped with a glucose removing 
enzyme system in addn. to D-enzyme, it is 
presumably capable of synthesizing amy 
lose by a route other than that provided 
by phosphorylase. It is suggested that 
the potato may use both the phosphory 
lase and D-enzyme to synthesize amylose, 
the product from phosphorylase remain 
ing as amylose and that from D-enzyme 
being converted into amylopectin by Q 


enzyme, 


A multi-enzyme system for the concurrent 
synthesis of amylose and amylopec- 
tin. 

Wueian, W. J. ann Wacker, G. J. 
(Lister Inst. of Preventive Medicine, 
London, Engl.). /ntern. Congr. Biochem, 
4, 46 (1958). 


It has been suggested that amylose 
and amylopectin may be synthesized 
from a common maltodextrin substrate 
in compartments sepd. by a membrane 
permeable to maltodextrins, but not to 
enzymes and polysaccharides, The stages 
in the synthesis are given. 


Taste Testing 
The effect of age on taste sensitivity. 


Coorrer, R. M., Binacu, I. AND ZuBEK, 
J.P. (Dept. of Psyehol., Univ. of Mani 
toba, Winnipeg, Can.). J. Gerontol. 14, 
56-8 (1959). 


A sipping technique was used to test 
100 subjects, aged 15 to 8%, for taste 
sensitivity to substances of a sweet, sour, 
salty, and bitter nature. It was found 
that the curve of development and de 
cline for sensitivity to each of the 4 taste 
primaries was essentially the same. All 
curves showed a noticeable deeline after 
the late fifties. No sex differences were 
observed nor were there any differences 
in taste sensitivity between smokers and 
non-smokers, 
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Current techniques of odor measurement. 


Naver, J. S. Arch. Ind. Health 17, 
537-41 (1958). 


Proper evaluation of odor on the basis 
of its definition requires both a measure- 
ment of odorant conen, and a measure- 
ment of human response. Instruments 
are devised to provide known and con- 
trolled conens. of odorants. There are 
currently in use several representative 
types of odor app. which vary from the 
simple syringe for threshold 
diln. ratio measurements to the precise 
and versatile odor evaluation app. for 
field and laboratory use, Data resulting 
from odor measurements are randomly 
distributed for a population of subjects 
and require statistical evaluation. 


RADIOCHEMICAL TECHNOLOGY 


Synthesis of products of higher molecular 
weight in radiolysis of aqueous solu- 
tions of formic acid. 

Garrison, W. M., Bennett, W. AND 
Coir, S. (Croeker Lab., Berkeley, Calif.). 
Radiation Research 9, 647-59 (1958). 

Irradiation of dilute, oxygen-free for- 
mie acid solns. with eyelotron-produced 
protons or helium ions leads to the syn 
thesis of a number of products of higher 
mol wt. The compds. identified inelude 
oxalie, glyoxylic, mesoxalic, tar 
tronic, and tartarie acid, and glyoxal. 
These products are not formed in appreci- 
able vield by neutron (and y-ray) irradi 
ation. The observations are correlated in 
terms of a reaction mechanism that in 
volves dose rate-dependent steps. 


Industry 


New Laboratories, New Testing 
Kitchen for Flavor Development 
Work at Givaudan 


The importance of flavor in the 
foods we eat cannot be over-esti- 
mated. Flavor is by far the most 
important factor in the selection 
of foods as well as in its consump- 
tion. Poorly flavored foods cannot 
be eaten in any quantity nor can 
they be digested properly. A well- 
flavored morsel will tickle the 
eater’s appetite and make him 
crave for more, but a_ poorly 
flavored one will be discarded after 
the first taste. 

This well-defined position of taste 
in today’s living makes it more es- 
sential that flavors be created that 
would not only be chemically com- 
patible with the foods in which they 
will be used, but be acceptable 


taste-wise to the consumei. With 
this basic concept in mind, ‘ie new 
fiavor laboratories and testing 
kitchen of Givaudan Flavors Inc., 
New York, were designed. 

The creation of a new flavor or 
the adaptation of a well-known one 
to a new use is the task of the 
flavorist—a chemist trained not 
only in organie chemistry but in 
the art of creating taste sensations. 
Whether it be the recreation of a 
fiavor of natural fruits or a com- 
pletely new concept in taste, the 
flavorist—with his highly trained 
taste buds and sense of smell—com- 
bines individual ingredients, both 
natural and synthetic, to achieve 
the final flavor composition. Here, 
at Givaudan, he has available all 
the natural and synthetic chemicals 
in use today for flavor creation. He 
has also the most modern, specially 
air conditioned, laboratory facili- 
ties in which to work. The elec- 
tronic balance which he uses is 
accurate toa fraction of a gram and 
the atmosphere around him is odor- 
and dust-free. 

From the hands of the flavorist, 
his creation goes to the testing 
kitchen which would be the envy of 
any housewife. The home economist 
prepares the various foodstuffs 
such as candies, baked goods and 
others, in which the flavor can be 
evaluated. Taste panels consisting 
of technical, non-technical and con- 
sumer panelists evaluate the effec- 
tiveness of the flavor in the finished 
media and their judgment is of vi- 
tal importance in the final selection. 

If the flavor is designed specifi- 
cally for a food to be pressure- 
packaged, it is submitted to the 
Aerosol Laboratory for complete 
evaluation and testing. This labora- 
tory has all types of sealing and 
filling devices and uses every known 
type of propellant, container and 
valve. The filled aerosol is sub- 
jected to many tests to ascertain 
the compatibility of the individual 
ingredients as well as the accepti- 
bility of the product as a whole. 

Thus, a newly created or adapted 
flavor moves through the various 
stages of its development in the 
Givaudan laboratories. When it is 
finally submitted to the user, he can 
be sure that it is exactly suited to 
the use he has in mind and _ fits 
exactly the taste specifiect. 
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Marine Colloids, Inc. to Specialize 
in Carrageenates and Alginates 


Of interest to food processors 
was the recent merger of Algin 
Corporation of America and Sea- 
plant Corporation, forming a new 
company under the name of Marine 
Colloids, Ine., with executive offices 
at 24 State Street, New York. 

Production will continue as usual 
at Algin Corporation’s Rockland, 
Main plant and at Seaplant Corpo- 
ration’s New Bedford, Mass. plant. 
No change is contemplated in either 
the names or character of any 
of the products made by either 
organization. 

Mr. C. E. Lichtenauer, hereto- 
fore President of Algin Corpora- 
tion of America, is the President of 
the new organization; Mr. Earl C. 
Jertson, former President of Sea- 
plant Corporation, will be affiliated 
with the new company as Director 
and Special Consultant; Mr. J. R. 
Moss, formerly of Keleo Company, 
will be Vice-President in Charge of 
Sales and Development, with offices 
in New York. Research and Pro- 
duction will be headed by Mr. V.C. 
LeGloahee and Mr. B. J. Pellicani 
respectively, with offices in) Rock- 
land, Maine. 

The new organization will spe- 
cialize in the production of Lrish 
\loss Extracts (Carrageenates) and 
Alginates. [Trish Moss Extracts are 
widely used as a stabilizing ingredi- 
ent in blended ice cream stabilizers, 
for suspension of chocolate in choe- 
olate milk, as a gelling agent in des- 
sert type foods, for bodying an. 
thickening of fillings and toppings, 
and as a stabilizer in icings and 
meringues. Alginates also have 
broad uses as emulsifying stabi- 
lizers, gelling agents, thickeners 
and stabilizers. 

Due to the enlarged research and 
production facilities, Marine Col- 
loids, Ine. expects to produce a 
greater variety of Carrageenates 
and Alginates which will have a 
wider range of uses than has been 
possible to obtain in the past. The 
merged Sales Department of the 
new organization will be composed 
of highly trained technical repre- 
sentatives who will be able to assist 
customers and friends in the use of 
the company’s various products, 
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especially towards the development 
of new end use applications. 


Tin Can Industry to Observe 150th 
Birthday in 1960 


The metal can industry, the na- 
tion’s largest supplier of rigid con- 
tainers, is planning to celebrate in 
1960 the 150th anniversary of the 
invention of the can, the Can Manu- 
facturers Institute has announced. 

The official basic theme and 
slogan for the commemorative year 
will be ‘* Metal Cans—Serving Man 
for 150 Years,’’ according to the 
Institute. 

Roger FF. Hepenstal, newly- 
elected president of the Institute, 
revealed the industry's plans to ob- 
serve 1960 as the sesquicentennial 
of the can following a special com- 
mittee meeting recently at a mid- 
town New York City hotel. 

Industries and companies who 
are principal users of cans are ex- 
pected to join in the observance, 
Hepenstal declared, pointing out 
that the food processing industry 
buys more than 50 per cent of all 
cans produced and the brewery in- 
dustry uses another 20 per cent. 
Other heavy consumers of cans are 
the oil, coffee and pet food indus- 
tries, he said. 

**Today’s familiar tin can is the 
direct descendant, so to speak, of 
the one patented by an inventive 
19th century Englishman,’’ Hepen- 
stal said. ‘‘This man was Peter 
Durand, a merchant of Hexton 
Square, Middlesex Shire, and on 
August 25, 1810, he was granted a 
patent by King George III for pre- 
serving foods in various containers, 
including those made of tin. 

**Durand called these containers 
Hepenstal added, 
when can-making was intro- 
duced in America in 1839 the early 
Yankees quickly trimmed that 
down to ‘tin ean.” 


tin canisters, 


Actually, the term ‘‘tin can’” is 
a misnomer, the CMI president 
pointed out. Despite millions of 
tons of metal, mostly steel, going 
into cans each year, only from 2 per 
cent to 4/10ths of one per cent is 
tin. And millions of cans produced 
annually have no tin at all, he 
edded. 


“Of course, modern adaptations 


of the metal can have gone far 
beyond its original use by Dur- 
and,’’ Hepenstal continued. ** Hun- 
dreds of non-food products now are 
marketed in cans and have helped 
swell the industry’s production 
total last year to approximately 42 
billion cans for all purposes. Due 
to this heavy output, the metal can 
industry is now the third largest 
user of fabricated steel in the U.S., 
exceeded only by the automobile 
and construction industries. 

Hepenstal said the industry 
planned to mark the can sesqui- 
centennial on the local, state and 
national levels during 1960 with its 
principal suppliers and customers 
being invited to participate in the 
observance. 

Because of the worldwide manu- 
facture and use of the metal can 
and its economic importance as a 
packaging medium, the CMI presi- 
dent added that it was expected 
that foreign can makers and their 
suppliers and customers also would 
join in observing the 1960 mile- 
stone. 


Research Today For Tomorrow 


**Marketing, to an important de- 
gree, deals with new products. You 
cannot have new products without 
research,’’ stated Koonz, 
Swift & Co. Research Laboratories, 
at the American Poultry Indus- 
tries’ 30th Fact Finding Confer- 
ence in Kansas City, Mo. 

**We must do the research today 
for tomorrow—or some competitive 
agricultural commodity will take 
part of our business. We are being 
pushed right now by the swine in- 
dustry, which took a lesson from 
our book. Today, using 2.2 pounds 
of feed at 415 cents a pound, we are 
producing a pound of broiler meat 
with 10 cents worth of feed. Using 
3.2 pounds of feed at 3!5 cents a 
pound, the swine industry can now 
produce a pound of pork with 11.2 
cents worth of feed. So they are 
rapidly catching up with us. 

‘At the same time they are also 
emphasizing the production of 
leaner hogs, disease control, year 
around supply, aggressive mer- 
chandising, and educational 
program to sell consumers on the 
nutritional value of lean pork. 
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“The poultry industry will con- 
tinue to do all right, competitively, 
only if we prepare today for to- 
morrow through research. Re- 
search must not be considered an 
unnecessary expense. It is a sound Sv 


~ 


investiment. It must be productive 


and geared to business.’’ 


Cause for a Pause for Thought in Improved Particle Control 
From the Nutrition Founda- 
tion’s Nutrition Items: ...-LoOwer Ingredient Costs 
Five Major Factors Contributing 
fo Heart Attucks, aceordine to 


latest report by top nutritionists : 
and physicians, are: Heredity, 
Overweight, High Blood Pressure, 
High Cholesterol Level in) Blood, 
and Exeessive Cigarette Smoking. 
Ineome Has Little To Do With 
Poor Nutrition, says Dr. C. G. Kine , 
of the Nutrition Foundation, who } 
notes that a lack of protein and a j 
lack of education are major causes a 
of poor nutrition, which is common ij if 
among the wealthy and poor. 
You. T 00, Can Spot a Quach 3 
** Salesman’’—Beware: if he ealls 
himself *‘a medical expert’? and 
uses a secret machine or formula: 
if he guarantees a quick cure or re- : 
covery; if he claims he is being 
persecuted by medical men or gov- 
ernment agencies; if he tells you Some Typical Applications of GTA There are many good reasons for using 
that surgery, X-rays or drugs cause Flavor emulsions Gaulin Particle Control in blending, dis- 
te more harm than good: if he uses ane annrness persing or emulsifying your products. 
: Beverage concentrates 
case histories and testimonials of Fruit juices First, it improves texture, makes finer 
E unknown persons to promote his and concentrates more uniformly stable emulsions. Second, 
cure’; and if he elamors for Cinaintn avd it accents color. Third, it stops separation. 
medical recognition and investiga Butterscotch mixes Why not investigate Gaulin Homoge- 
tion. nizers, Sub-Micron Dispersers or Colloid 
Overdose of Vitamins Can Be and mustard Mills for your products? Send for Technical 
Harmful—So reports the American ~—o Bulletins H-55, LH-55, SMD-55 and C-57. 
Medical Association in an analysis ieeciamecamaieii Ask for Gaulin GTA .. . Gaulin Technical 
noting that vitamins soluble in Mayonnaise Assistance, too. Or if you prefer to try 
water beyond the body's needs are Pstene mapa Particle Control in your plant, rent a 
excreted and wasted, but that vita- Dispersion of fruit pulp Gaulin Laboratory Homogenizer or 
mins soluble in fat (such as vita Plus . . . many classified Colloid Mill for only $75.00 per month. 


applications in food 
laboratories and for 
cause Injuries if taken in excess. new formula development 


Daily limit of vitamins A and D in- 
take for normal persons is about 
5,000 units of A and 400 units of D. 
Good diets furnish these quantities. 


mins A and D) ean aceumulate and 


GAULIN, 
Did You Know (As Seen from | val yy 4s! 
the Vantage Point of Nutrition): ={ 4) SAULIN 
that salt is not fattening, but AVERETT, MASS 


serves to retain fluids the 
body 


more (usually mueh less) mutri World’s largest manufacturer of stainless steel reciprocating, rotory, pressure exchange pumps, dispersers, 


Everett 47, Mass. 


; 82 Garden Street, 


that vegetable juices have no 


homogenizers ond colloid mills 
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Only one sugar offers you 
such a variety of important 


physical and chemical properties 


LACTOSE: pure 


Lactose can improve your present products... help you develop 
new ones. Lactose can simplify your processing. Lactose can 
lower your costs. Seldom do you find such a versatile material 

That is why Lactose ts attracting so much attention from 
both research and manufacturing executives. Virtually every 
week sees the discovery of exciting new possibilities for profit- 
able applications in the food field 

Only Western can supply Lactose, Edible, in the full range 
of particle sizes required by various food applications. Strict 
chemical and bacteriological specifications, rigid quality con- 
trol and years of processing experience assure highest quality 

Take a tresh look at the characteristics of Lactose. One ot 
them may help solve a problem you are working on right now 
For free samples and information, write our Technical Service, 
Department 24F. (Tell us the applications you are considering.) 


WESTERN CONDENSING COMPANY 


Appleton, Wisconsin 


WORLD-WIDE SUPPLIER OF HIGH-QUALITY MILK DERIVATIVES 


@ low sweetness 
@ soluble, uniform 


@ free flowing, 
anti-caking aid 


@ flavor-enhancing 
@ pigment-absorbing 


@ valuable nutritional 
properties 


@ crystallization control 


milk sugar 


Distributed Nationally by 
CHEMICAL DEPARTMENT 


McKESSON & ROBBINS, INC. 


60 conveniently located warehouses 


4 

| 
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tional value than the vegetables 
from which they are made ? 


that the vitamin content in foods 
which are canned or frozen is 
mostly retained ? 


that chemicals used in processed 
foods are rigidly pre-tested for 
safety ? 


that prolonged cooking of food 
tends to lower nutritive value? 


that frozen green peas taste best 
when cooked only ibout 2-to-3 
minutes at boiling? 

that after reaching the ** proper 
weight level’’ at 25 vears of age, 
your intake of food should be de- 
creased by 10% each vear to age 
55 to maintain this ‘proper 


weight’’? 


‘Eighteen Calories per Level 
Teaspoonful’’ 


The familiar ‘*18 calories in a 
level teaspoonful of sugar’’ mes- 
sage from Sugar Information’s ad- 
vertisements is being featured on 
one million Delson Merri-Mint 
boxes beginning this month, Armin 
Schaper, Sales Manager of Delson 
Candy Company announced. 

Delson is including the calorie 
message with its picture of a sugar 
bowl and spoon, which has appeared 
in every Sugar Information adver- 
tisement since its advertising c¢am- 
paign began more than five years 
ago, because it believes the sales’ 
fortunes of sugar and candy are 
closely related, Mr. Schaper said. 
Specially prepared copy on_ the 
boxes containing Delson’s all-sugar 
mints points out: ‘*Candy helps 
supply today’s bigger need for 
energy. Our new active living calls 
for extra quick energy. Easiest 
way to get it is sugar, principal in- 
gredient in candy. No other foo: 
converts so quickly and thoroughly 
to energy 

**Delson is proud to be the first 
candy company to use this effective 
calorie message about sugar. We 
believe it is a strong selling point 
not only for sugar, but for candy,’ 
Mr. Schaper said. 

“Sugar Information has long 
been carrying the battle not only 
for sugar, but also for candy and 
other foods containing sugar. It 
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has done an effective job to coun- 
teract misinformation, and to refute 
the propaganda of food faddists 
and others who blame sugar, candy 
and other sweet foods for all 
dietary ills. We at Delson feel it 
is time for the candy industry to 
get off the defensive and take the 
same positive approach in selling 
its product. We firmly believe that 
a successful candy company must 
point out the many fine nutritional 
benefits —and the sincere enjoy- 
ment—people receive from eating 
candy. Ineluding the sugar calorie 
and energy message helps us do 
this,’’ Mr. Schaper said. 

‘*We are happy to make our 18 
calorie message available to the 
Delson Candy Company,’’ Robert 
I). Goodwin, Coordinator of Ad 
vertising and Public Relations for 
Sugar Information said. ‘‘We are 
always ready to cooperate with 
food industries such as candy whieh 
use sugar in their fine products. 
We hope that this will be but the 
first step in an increased coopera 
tion between our two industries,”’ 


he added. 


New Method for Evaluating Color 


The American Spice Trade <As- 
sociation has developed a new 
method for evaluating the color 
and quality of paprika. It is the 
first to be released of a series of new 
standardized procedures for de 
termining quality in spices. 

The paprika analysis consists of 
extracting the color from the spice 
under carefully controlled condi 
tions and measuring absorbance of 
the solution at a fixed wave length 
with a spectrophotometer. The re- 
sulting value is then compared with 
the absorbance of a readily repro 
ducible inorganic standard 

A new A.S.T.A. color unit has 
been defined and the values are 
relatively small and easily compre 
hensible. At present, the new 
paprika method is listed as tenta- 
tive since it has not had a wide 
scale tryout by the industry. After 
approximately a year’s use, it will 
be reviewed and, in all probability, 
will be made official. 

There are a number of methods 
that have been used to evaluate the 
color of paprika and the various 


capsicum spices. Some of them rely 
on visual color matching by the 
operator and give values that are 
up in the thousands. Normally, the 
new A.S.T.A. color units will range 
between 100 and 200. 

The new procedures for analyz- 
ing the quality of spices are ex- 
pected to gain wide attention in the 
food processing field, as an aid to 
manufacturers in controlling their 
purchasing and production. They 
are improvements over the present 
analytical methods for spices. The 
project was carried out by the spice 
association's Research Commitee in 
cooperaion with the U.S. Depart 
ment of Agriculture’s Agricultural 
Research Service 

Copies of the paprika color 
evaluation method are available 
from the American Spice Trade 
Association, 82 Wall Street, New 
York 5. Procedures for other spices 
will be released in the near future, 


EQUIPMENT 


IT’S KOROSEAL FOR KERNELS. 
Shelled walnuts at Diamond Walnut 
Growers, Inc., plant in Stockton, Calif., 
glide from storage bin to grading tables 
on thousands of feet of smooth, easy-to- 
clean Koroseal food handling belts. The 
belts, made by B. F. Goodrich Industrial 
Products Company, Akron, Ohio, resist 
vegetable, animal or mineral oils or 
greases. Tan, non porous covers cut costs 
by reducing cleaning time previously re- 
quired for plastic-coated cotton belt used 
here. Koroseal belt shown above is 70 
feet long and 16 inches wide, operates 10 
hours a day, 10 months of the year, car- 
ries 8,000 pounds of shelled walnuts an 
hour. In service six months, the belt 
shows no sign of wear, has required no 
maintenance or repair. A series of “eye 
rest” green Koroseal belts, 42 inches wide 
and 10 feet long, act as moving tables or 
inspection belts for the final grading of 
the walnuts. 


53 


| 

Wow 

= 


PERSONNEL 


Dr. C. G. Harrel, former Direc- 
tor of the New Product Ideas De- 
partment of Pillsbury Mills, Ine. 
has established an office at 3424 
East Lake St., Minneapolis, Minne- 
sota, where he will engage in con- 
sultaney work for baked products 
and other branches of the food in- 
“Dog” Harrel has had 
many vears of experience in direct- 


dustry. 


control and research 
projects on flour, baked 
and during recent years, 


ing «quality 
mixes, 
on new food products for the 
American consumer 

On Mareh 31, 1959, Doe Harrell 
received the U.S. Army’s Certifi 
ente of Achievement for his serv 
ices, dating back to 1940, on behalf 


of improved rations for the Armed 


Forces. The award was presented 
by Major Andrew Me- 
Namara, the Quartermaster Gen 
eral, on the occasion of the Re 
Development 


General 


search and Associ 
ates’ annual meeting in| Washing 


ton, D. ©. 


Dr. James W. Evans, director of 
Hammond, Indiana Research Labo 
ratories of American Maize-Prod 
elected 
charge of re- 
San- 


ucts Company, has been 
vice president in 
search, President Theodore 
der, Jr. announced following the 
company’s board meetting in New 
York. Dr. Evans, a native of Chil 
howee, Missouri, obtained his basic 
edueation in Missouri and his doe 
torate at the University of Minne- 
sota in 1940. 


leader in the fields of agricultural 


Ile is a recognized 
and food biochemistry. [le began 
his industrial career in 1930 with 
Union Starch and Refining Com- 
pany, Granite City, Illinois, leay 
ing for three years to obtain his 
doctorate, during which he was an 
instructor at Minnesota. In 1943 
he became head of the food and 
carbohydrate research section of 
General Mills’ Laboratories 
Minneapolis. On April 1, 1950 he 
was named director of research of 
American Maize-Produets 
pany. 


Dr. Lloyd B. Jensen, (Chief Bac- 
teriologist, retired, of Swift) and 
Pasteur 


Companys received the 
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Award of the Society of Illinois 
April 11, at 
ceremonies held in the Constitu- 
tion Room, Morrison Hotel, Chi- 
cago. The title of Dr. Jensen’s 
Pasteur Award Lecture was ‘‘Clas- 
sical Food Borne Epidemies of the 
World.”’ 


Bacteriologists on 


Mr. Arch Payne has been elected 
Assistant Vice-President of Flora 
synth Laboratories, Ine., interna- 
tionally known 
manufacturers 
of basic ma- 
terials for the 
food, drug and 
cosmetic indus- 
tries with execu- 
tive offices in 
New York City. 
He is a veteran 
of over thirty 
in this 
field and has been General Sales 
Klorasynth Labora- 
tories since 1947, a position which 


«rch Payne 
years 


Manager of 


he will retain along with his new 
cuties and responsibilities. 


The Board of Directors of Chain 
Belt Company has appointed G. K, 
Viall as Senior Vice President of 

the Company. A 
native of Ohio, 
Viall joined 
Chain Belt in 
1921 as an engi- 
neer in their 
Construction 
Machinery Divi- 
Ile served 
as Chief Engi- 
neer of the 


G. K. Viall 
Chain Division; 


Assistant to the President: Works 
Manager; and Vice President. He 
established the firm’s Planning De- 
partment which became the nucleus 
of the Methods Depart- 
ment; and the Company ’s Research 
and Development Section. 


present 


The Nestlé Company, Ine.,  to- 
day announced the appointment of 
Hatton B. Rogers as manager of 
product development for its bulk 
and institutional division. Mr. 
Rogers will work from the Nestlé 
headquarters, White Plains, N. Y. 
For the past five years, Mr. Rogers 
has been vice president of Dodge 


and Olcott Ine. He was previously 
director of technical services for 
Huron Milling Co. and director of 
research and quality control for 
Phillips Packing Co. prior to that. 


Appointment 

of Francis A. 

Baldauski, a 

graduate chem- 

ist, as technical 

sales representa- 

tive in the met- 

ropolitan New 

York City area 

for Sterwin 

Chemicals Ine., 

F. A. Baldauski Was announced 

by William X 

Clark, vice-president in charge of 

sales. Mr. Baldauski will concen- 

trate on the food industry in West 

chester County, Long Island and 

parts of New Jersey, as well as New 
York City. 


One of the nation’s outstanding 
research leaders in food processing, 
Dr. Roy C. Newton, will retire 
April 1 as Swift 
& Company's 
vice-president in 
charge of re 
search. Dr. New 
ton, a past pres 
ident of IFT. 
has received 
many scientific 
honors: the Gold 
Medal of the 
American [nsti- 
tute of Chemists 
(1957), the Award of the Indus- 
trial Research Institute, and the 
Nicholas Appert award of IFT, to 
name but a few. 


R. C. Newton 


In his 35 vears as a Swift seien- 
tist, 18 of them as vice-president of 
research, Dr. Newton has helped 
build a staff that has 
contributed hundreds of improved 
forms of food and food products 


research 


His personal research, especially in 
the field of stabilization of edible 
fats and oils, has contributed many 
valuable processes to the industry 
Under his direction, Swift nutri- 
tion fellowships and grants-in-aid 
for basic research in agriculture 
have been extended to universities 


anc colleges. 


* 
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brvary 4, 
nesday, Fe 
[F.k. 59-937: Fileu, Feb. 3, 1959: 
8:48 a.m.] 
Title 21—FO0D AND DRUGS 62 
Chapter I—Food and Drug Adminis- 187 
tration, Department of Health, Edu- ial 
cation, and Welfare 6 
SUBCHAPTER B—FOOD AND FOOD PRODUCTS 192 
PART 17—BAKERY PRODUCTS; DEFI- 
NITIONS AND STANDARDS OF 186 
IDENTITY 
Addition of Wheat Gluten To List of > 
icrum IS now Optional Ingredients 
Permitted if This amendment to the Bread Stand. 
ards, which became effective April 5, 
1959, permits the use of Vierum 
(Hercules Vital Wheat Gluten) in rolls 
Rolls and Buns and buns, enriched rolls and buns. raisin 
bread, raisin rolls and buns. The amend- 
ment limits the use of Vierum not to 
exceed up to | parts of wheat vluten for 
each 100 parts by weight of flour, 
A NEW AID FOR BAKERS 
| 
Vierum has valuable functional proper- tion, make-up. and proofing. In the fin- 
ties that make its use advantageous in — ished baked product, these functional 
the bakery. It improves mixing toler- — properties contribute to better quality | 
ance, and increases absorption. It im- through increased volume, softer crumb. 
proves dough stability during fermenta- — improved grain, texture, long shelf life. 
Vicrunm 
For further information 
on how Vicrum can help you, write 
Huron Milling Division, Virginia Cellulose Department 
HERCULES POWDER COMPANY 
900 Market Street, Wilmington 99, Delaware 


Wi 


| 
: 
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Dr. Newton, a native of El Reno, 
Oklahoma, was a student at Okla- 
homa A & M College (now Okla- 
homa State University) when he 
enlisted in the Army during World 
War |. He won the Croix de 
Guerre with Star for meritorious 
service with the Second Division in 
France. After his army discharge 
he returned to Oklahoma A & M 
and received his bachelor’s degree 
in chemical engineering in 1921. He 
taught in the chemistry depart- 
ments of Oklahoma State, Purdue 
and Lewis Institute before joining 
Swift's department in 
1924. He received his doctorate in 
chemistry from the University of 
Dr. New- 
honorary ) 


research 


Chicago the same vear. 
ton also holds a D.Ne. 
from Purdue. 

Dr. Newton will direct his atten- 
tion to food production, i.e., to rais- 
ing beef cattle on his farm near 
Three Rivers, Michigan. 


Harry J. Conover has been ap- 
pointed a sales territory represen- 
tative for the Canning Machinery 
Division’s East- 
ern Operation in 
Hoopeston, 
nois, it Was an- 
nounced re- 
cently by Food 
Machinery and 
Chemical Cor- 
poration. Con- 
over will handle 
sales of canning 


H. J. Conover and 
equipment in 

the Southeastern territory which 
embraces the states of North and 
South Carolina, Georgia, Alabama 
and Tennessee. Conover joins the 


processing 


a wide 
canning 
and food processing industry. He 
is a graduate of the National 
Agricultural College, Doylestown, 
Pennsylvania, where he earned a 
Bachelor of Science degree in horti- 
eulture. His past experience in- 
eludes 14% years as Grain Inspee- 
tion Supervisor, U. S. Department 
of Agriculture, Baltimore, Mary- 
land, and two years of research and 
development precooked, 
dehydrated irradiated 
food while on active duty with the 
U.S. Army in the Quartermaster 
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knowledge of the food 


organization with 


work on 
foods and 
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Food and Container Institute in 
Chicago. Previous to this, Conover 
had six years of experience in fruit 
and vegetable production in south- 
ern New Jersey. 


Dr. H. E. Robinson, Swift & 
Company’s director of labora- 
tories, was recently made vice presi- 
dent in charge of the company’s 
scientific research activities at the 
monthly meet- 
ing of the Board 
of Directors. He 
succeeds Dr. R. 
C. Newton, who 
retires April 1. 

Dr. Robinson 
joined the Swift 
research staff in 
1932. He was 
named assistant 
director of re 
search in 1941, assistant director of 
laboratories in 1950, and director 
of laboratories in 1953. He received 
his bachelor’s degree in chemistry 
at the University of Montana in 
1927 and his doctor’s degree in 
food chemistry at the University 
of Pittsburgh in 1931. He also is a 
graduate of Harvard University’s 
advanced management program. 

Swift’s new research vice presi- 
dent has been prominently identi- 
fied with industry and government 
research projects in the field of nu- 
trition. Currently he is a member 
of the food industries advisory 
committee of the Nutrition Foun- 
dation, member of the research 
advisory committee to the Secre- 
tary of Defense, and member of 
the organizing committee for the 
International Nutrition Congress 
to be held in the United States in 
1960, and member of the research 
committee, National Association 
of Manufacturers. 

His company research activities 
have been associated with glye- 
erides, B-complex vitamins, poul- 
try nutrition, canine nutrition, 
animal feeds, fats and oils, and the 
effect of processing on nutritive 
values of foods. 

Among the professional honors 
presented to Dr. Robinson is the 
Award of Merit in 1958 by the Chi- 
cago Technical Societies Council. 
He is a member of the American 
Chemical Society (past president 
Chicago 


H. E. Robinson 


of the Chicago section) ; 


president ; 
Society, 


Chemists Club, past 
American Oil Chemists 
Poultry Science Association, Insti- 
tute of Food Technologists and the 
Industrial Research Institute. 


Two appointments on Swift & 
Company’s research staff were an- 
nounced by Dr. H. E. Robin- 
son, vice president in charge of 
research. Dr. John F. Murphy has 
been named director of labora- 
tories and Dr. Walter M. Urbain, 
director of engineering research. 

Dr. Murphy, Swift’s new diree- 
tor of laboratories, joined the staff 
in 1953 as research microbiologist. 
In 1955 he was named head of the 
poultry research division and dur- 
ing the last vear has served as as- 
sistant to the director of labora- 
tories. Following his graduation 
from Georgetown University, he 
did graduate work in bacteriology 
and biochemistry at Pennsylvania 
State University, 
master’s degree in 1951 his 


receiving his 


doctor's degree in 1953. 


J. F. Murphy W. M. Urbain 


Dr. Urbain, who received his 
bachelor’s and 
from the University of 
joimed the Swift research staff in 
1933. 


positions of research chemist, head 


doctor’s degrees 


Chicago, 
Sucecessively he has held 


of the physics and physical chemis- 
try division, and associate direc- 
tor of research. As director of en- 
gineering research he will super- 
vise the company’s extensive ce- 
velopment work in automated 
processing methods. This is a 
newly created post. 


Dr. Earl Auerbach has been 
named chief of the division of his- 
tology of the American Meat In- 
stitute Foundation, not-for-profit 
research institution at the Univer- 
sity of Chicago, it is announced by 
Dr. Bernard S. Schweigert, AMIF 
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BREAKFAST IS BETTER-BECAUSE OF THE MEN AT CALGON 


Lunch, supper and snack, too, are all a little better because of the 
research activities of the men at Calgon. " 

The morning’s ham is just one example. Calgon Question Box 

Before Curafos" was developed in Calgon’s laboratories, hams lost 
much of their juiciness, tenderness, and color in processing. Calgon Company 

Now, because Curafos is added to the pumping pickle, ham has a Room 701, Hagan Building 
more appealing——and more marketable—color, tastes better, and Pittsburgh 30, Pennsylvania 
keeps soluble proteins, vitamins, and minerals it once lost. Packers 
sell better hams and breakfasters eat better ham. My question is 

The Curafos story is typical of the results achieved by Calgon’s 
25 years of research. 

Other Calgon developments, resulting from studies into the behavior 
and characteristics of water have made it easier to clean cans, extract 
pectin, increase the tenderness of vegetables, remove grit from leafy 
vegetables and to remove lead and other toxic substances from 
farm products. 

Making food processing better, or easier, or more efficient and 
profitat'‘e is a major activity at the Calgon Company. 

If you have any questions regarding the use of Calgon in any 
process, use the question box. Calgon will be happy to answer your 
question——without obligation. 


(Enclose extra sheet if necessary) 
Name 
Company 
City 


Title 


DIVISION OF HAGAN CHEMICALS & CONTROLS, INC 


HAGAN BUILDING, PITTSBURGH 3S3O, PA. 


In Canada: Hagan Corporation (Canada) Limited, Toronto 
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director of research and education. 
The appointment became effective 
March 1. 


August B. Habighurst, 55 Jen- 
nings Avenue, Patchogue, Long 
Island, New York, has been pro- 

moted to Group 
Leader the 
Industrial Prod- 
ucts Laboratory 
of the National 
Dairy research 
center Oak- 
dale, Long Is- 

land, New York, 
it wasannounced 
today by (. W. 
Kaufman, Di- 
reetor of Re- 
search and Habig- 
hurst joined the company in 1942 
as an Assistant Scientist and has 
recently been working as a Food 
Technologist. He is an active mem- 
ber of the Institute of Fool Tech- 
nologists, in both the National and 
New York local chapter. 


he 


A. B. Habighurst 


development. 


AVAILABLE: FOOD TECHNOLOGIST 
—Exp. in Meats, Poultry, Prepared 
Frozen Foods, Dried Eggs, Bakery Prod- 
ucts. Prefer Product Development, Re- 
search or Production. Some Technical 
Sales exp. Seeks challenging position. 
Salary secondary consideration. REPLY 
BOX 680, Institute of Food Technolo- 
gists, 176 W. Adams St., Chicago 3, II. 


WANTED: PLANT MANAGER by 
growing manufacturer of food products 
in Texas. Desire man with fundamental 
training in Food Chemistry and Tech- 
nology. Must be energetic, ambitious 
man with ideas, who has the capacity to 
grow with the Company. Salary com- 
mensurate with experience and ability. 
Send complete resume to BOX 681, Insti- 
tute of Food Technologists, 176 W. 
Adams St., Chicago 3, II. 


WANTED: TECHNICAL SALESMAN. 
Large internationally known house needs 
technical salesman for the metropolitan 
New York and nearby areas to represent 
them on high quality essential oils, aro- 
matic chemicals, perfumery compounds 
and flavors. Man with following in the 
trade preferred. Reply full details. All 
confidences carefully respected. BOX 682, 
Institute of Food Technologists, 176 W. 
Adams St., Chicago 3, IIl. 


FOOD TECHNOLOGISTS 


An active, confidential service: Interview 
at your convenience. Call, write or wire: 
Gladys Hunting (Consultant) 
Drake Personnel, Inc. 

The Heyworth Building 
Sixth Floor 
29 E. Madison St., Chicago 2, Ill. 
Financial 6-8700 
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COMPLETE SERVICE . 
for the FOOD INDUSTRY! 
Radioactive, Infrared Spectroscopy, Food 
Additive Studies, Bacteriology. Write 
for Price List 
SCIENTIFIC ASSOCIATES 
3755 Forest Park Ave. 
St. Louis 8, Mo. JE. 1-5922 


FOOD TECHNOLOGIST seeking respon- 
sible position with food or allied company 
in applications, product development or 
sales development. Offers 16 yrs. compre- 
hcnsive, varied R & D, production, tech- 
nical service and administrative exp. in 
foods and food ingredients. Will be at 
IFT Convention. REPLY BOX 676, In- 
stitute of Food Technologists, 176 W. 
Adams St., Chicago 3, Ill. 


AVAILABLE: FOOD TECHNOLO- 
GIST—B.S. with 3 yrs. extensive ex- 
perience in Quality Control, Product De- 
velopment and Technical Service in salad 
products and preserves. Desires responsi- 
ble position in N.J. or metropolitan N.Y. 
REPLY BOX 684, Institute of Food 
Technologists, 176 W. Adams St., Chi- 
cago 3, Ill. 


PROFESSIONAL SERVICES 

Since 1869 Schwarz Laboratories has been 
a leading laboratory and technical service 
to the food and beverage industries 

We offer thorough, expert advice on food 
problems of all types, analyses, flavor 
evaluations, product development, and le- 
gal testimony. Costs are low due to our 
experience and efficient operation and 
equipment. May we send yeu our brochure? 


SCHWARZ LABORATORIES, INC. 
230 Washington St., Mount Vernon, N.Y. 
Phone- MO 4-1100 Cable: Swoknip 


LaWALL & HARRISSON 


LABORATORY 
SERVICES for the 
FOOD & DRUG INDUSTRIES 
Drug Evaiwation, Food Additive Studies 
Chemical and Biological Assays 
Clinical Studies, Research 


Div. F, 192) Walnut St., Philadelphia 3, Po. + Ri 6-4322 


LABORATORY SERVICES 
for the FOOD, FEED, DRUG and 
CHEMICAL INDUSTRIES 
Analyses, Biological Evaluation, 
Toxicity Studies, Insecticide Testing 
and Screening, Flavor Evaluation. 


Project Research and Consultation 


Write for Price Schedule 
P.O. Box 2217, Madison 1, Wis. 


FOUNDED 1922 


and 
EB esearch 


CORPO R 


Maurice Avenue at 58th Street 
Maspeth 78, New York City 
CABLE: FOODLABS TEL. TWINING 4-0800 
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‘No other food and beverage 


Where else could you find a piping medium for liquid 
foods and beverages that combines all these features: — 
Chemically inert —non-toxic, completely resistant to 
all food acids and commercial cleaning agents. 
Tygon B44-3 tubing “pipes” the most flavor sensitive 
foods and beverages with never a trace of flavor 
or odor taint. 
Welte todey fer your copy of Fiexibility—permits installation in long continuous 
Bulletin 1-97, Tygon Flexible runs without joints or couplings. Adapts to any layout. 
The polished bore plus the absence of sharp turns 
allows rapid flow rates without clogging. 
Glass-like clarity—permits visual inspection of flow 
at any point. 
Plastics and Synthetics Division , 
: Easy cleaning—Tygon lines may be disassembled, 
SSS TSS’ cleaned or steam flushed and reassembled in minutes. 


oS Fifty-five bore size 1 16” id. through 3” Lad. te 
U. Ss. STONEWARE accommodate virtually any plant requirement. Shenle 


AKRON 9, OHIO clamp fittings make for fast easy coupling or uncoupling 
No other tubing is exactly like Ty eon B44-3. The 


fully detailed, graphically illustrated, 


complete stors 
is yours for the askine. 
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The best Banana comes from the fruit you pick fresh 
from the stalk. Norda Banana Flavor tries to give 


the same real pleasure. 


New Norda research is giving Norda old flavor experts 
added new skills. Is Norda helping you find flavor 


excellence? 


Flavor it with a Favorite —from 


Norda, 


Free Samples, if you'll ask on your business letterhead 
- WORDA, 601 W. 26 St., New York 1, N. Y. - Chicago - Los Angeles - San Francisco - Toronto - Montreal - Havana - London: Paris - Grasse - Mexico City| 
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